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PREFACE 
 
 
Every soldier at Fort Bragg knows his or her next war is only 18 hours away. As the nation’s foremost 
power projection platform, it is Fort Bragg’s mission to ensure that every soldier is “on line and ready 
to go.”  
 
 
Fort Bragg, North Carolina... Home of the Airborne... the world’s premier military installation. 
 
Fort Bragg, North Carolina... home of some of the most diverse and unique plant and wildlife 
communities in the nation. 
 
 
Training troops to win on battlefields around the globe and conserving natural resources. Fort Bragg is 
proving that the two missions are compatible and even complement each other. 
 
Fort Bragg trains soldiers and other members of the United States Armed Forces in skills needed to 
protect the American way of life. The mission of Fort Bragg has changed over the decades... artillery, 
basic training, airborne, and special operations. However, training opportunities provided at Fort Bragg 
are first rate today, just as they have been over the decades. Fort Bragg draws soldiers from the best in the 
Army, and soldiers and civilians on the post are indeed, a “cut above the rest”.  
 
This Integrated Natural Resources Management Plan is Fort Bragg’s plan of action for the conservation of 
natural resources entrusted to the U.S. Army. The plan is for a five-year period, but the philosophy behind 
it is for a much longer period of time. Fort Bragg will conserve its biological diversity and make sound 
decisions regarding the use of natural resources to support both the military mission and needs of the 
region and the nation. 
 
Lands on Fort Bragg have been used to serve this nation’s defense for over 80 years. As the installation 
approaches the 21st Century, this legacy is not taken lightly by those who use Fort Bragg today. This 
Integrated Natural Resources Management Plan is dedicated to the next generation of soldiers, their 
families, and other Americans who will use these lands and their natural resources. 
 
U.S. Army Chief of Staff, General Gordon R. Sullivan, summed up the importance of Fort Bragg... “As 
long as there’s a Department of Defense, there will be a Department of Army. As long as there’s a 
Department of Army, there will be a Fort Bragg.” 
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 EXECUTIVE REPORT 
 
“We do not own this land; we are caretakers of the land and the plant and animal species that inhabit it. 
The American people entrust the land to our care, and we shall fulfill their trust. We shall conserve and 
protect these resources for the future.”1  
 
Purpose 
 
This Integrated Natural Resources Management Plan (INRMP or hereinafter referred to as the Plan) 
guides implementation of the natural resources program on Fort Bragg and Camp Mackall, North 
Carolina (hereinafter called Fort Bragg) through 2004. The program conserves Fort Bragg’s land and 
natural resources and helps ensure compliance with environmental laws and regulations. The Plan also 
helps ensure the maintenance of quality training lands to accomplish Fort Bragg’s critical military mission 
on a sustained basis. 
 
This INRMP replaces previously separate natural resources management plans for Fort Bragg, including 
the Forest Management Plan (Sewell, 1993), Soil Conservation Master Plan (XVIII Airborne Corps and 
Fort Bragg, undated A), draft Strategic Fisheries Management Plan (XVIII Airborne Corps and Fort 
Bragg, undated B), and the draft Wildlife Management Plan (XVIII Airborne Corps and Fort Bragg, 
1997a). This INRMP also incorporates and implements provisions within the Endangered Species 
Management Plan (XVIII Airborne Corps and Fort Bragg, 1997d). 
 
Environmental Compliance 
 
Preparation and implementation of this INRMP are required by the Sikes Act (16 U.S.C. 670a et seq.), 
Department of Defense Instruction 4715.3 (Environmental Conservation Program), and Army Regulation 
200-3 (Natural Resources - Land, Forest, and Wildlife Management). This INRMP was prepared using 
Guidelines to Prepare Integrated Natural Resources Management Plans for Army Installations and 
Activities (U.S. Army Environmental Center, 1997), as modified by Forces Command2. This INRMP 
helps Fort Bragg comply with other federal and state laws, most notably laws associated with 
environmental documentation, wetlands, endangered species, water quality, and wildlife management in 
general. This plan describes how Fort Bragg will implement provisions of AR 200-3 and local 
regulations, principally XVIII Airborne Corps and Fort Bragg regulations 420-11 (Hunting and Fishing 
Regulation), portions of 200-1 (Fort Bragg Environmental Program), and portions of 350-6, Post Range 
Regulation. 
 
This INRMP has the signatory approval of the U.S. Fish and Wildlife Service. This signature approval 
                                                           

1 Robert M. Walker, Assistant Secretary of the Army, Testimony before Congress, July 11, 1995.  

2 FORSCOM Memorandum. 26 June 97. Guidelines to Prepare Integrated Natural Resource Management 
Plans (INRMPs) for Army Installations and Activities. 
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includes agreement that the INRMP complies with the Endangered Species Act. Review of the INRMP is 
informal consultation with regard to the Endangered Species Act. 
                 
The Sikes Act, as amended in November 1997, requires that INRMPs include: 
  
• fish and wildlife management, land management, forest management, and fish- and wildlife-

oriented recreation; 
• fish and wildlife habitat enhancement or modifications; 
• wetland protection, enhancement, and restoration where necessary for support of fish, wildlife, or 

plants; 
• integration of, and consistency among, the various activities conducted under the plan; 
• establishment of specific natural resource management goals and objectives and time frames for 

proposed action; 
• sustainable use by the public of natural resources to the extent that the use is not inconsistent with 

the needs of fish and wildlife resources; 
• public access to the military installation that is necessary or appropriate for sustainable use by the 

public of natural resources to the extent that the use is not inconsistent with the needs of fish and 
wildlife resources, subject to requirements necessary to ensure safety and military security; 

• enforcement of applicable natural resource laws (including regulations); 
• no net loss in the capability of military installation lands to support the military mission of the 

installation; 
• regular review of this INRMP and its effects, not less often than every five years; 
• provisions for spending hunting and fishing permit fees exclusively for the protection, 

conservation, and management of fish and wildlife, including habitat improvement, and related 
activities in accordance with the INRMP; 

• exemption from procurement of services under Office of Management and Budget Circular A-76 
and any of its successor circulars; and 

• priority for contracts involving implementation of this INRMP to state and federal agencies 
having responsibility for conservation of fish and wildlife. 

 
Scope 
 
This plan applies to organizations internal and external to Fort Bragg that are involved with, or interested 
in, the management or use of Fort Bragg and Camp Mackall lands and natural resources. Plan application 
includes active duty and reserve component units, directorates, private groups, and individuals. This 
INRMP is an integral part of the Fort Bragg Installation Master Plan. 
 
Relationship to the Military Mission 
 
Fort Bragg is America’s initial Contingency Force, responsible for responding to crises anywhere in the 
world within 18 hours... an awesome responsibility. Fort Bragg soldiers are among the most specialized 
military professionals in the world, and their training is intense and complex. Fort Bragg trains other 
members of the nation’s Armed Forces... in particular U.S. Army National Guard and Reserve units in the 
region. The Fort Bragg military mission requires quality training lands which involves considerable 
interaction with the installation’s natural resources.  
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This INRMP supports the military mission by protecting and enhancing training lands upon which the 
mission is critically dependent. The INRMP also describes recreational opportunities associated with 
natural resources to the Fort Bragg community, thus supporting the Fort Bragg commitment to both 
Quality of Life and Communities of Excellence programs.  
 
The INRMP describes impacts of the military mission upon natural resources and means to mitigate these 
impacts. However, this INRMP does not evaluate Fort Bragg’s military mission, nor does it replace any 
requirement for environmental documentation of the military mission at Fort Bragg.  
 
Partnerships 
 
This INRMP cannot be implemented by Fort Bragg alone. Fort Bragg is forging partnerships with various 
agencies to help manage its natural resources. Major partners in the implementation of this Plan are the 
U.S. Fish and Wildlife Service, North Carolina Wildlife Resources Commission, North Carolina Natural 
Heritage Program, U.S. Department of Agriculture Natural Resources Conservation Service, and The 
Nature Conservancy. Other partners in this effort include universities, other federal and state agencies, 
contractors, and other nongovernmental organizations.  
 
Planned Major Initiatives 
 
This INRMP includes a description of ongoing and planned natural resources programs and projects at 
Fort Bragg. Most of these will either be continued or completed. The most significant projects within this 
INRMP include: 
 
• rehabilitating and protecting lands to support military training;  
• implementing an ecosystem management philosophy that provides biodiversity conservation; 
• sustaining and improving the Integrated Training Area Management (ITAM) program; 
• monitoring flora, fauna, soils, and water quality; 
• improving a geographic information system to allow better decisions regarding use and 

management of Fort Bragg natural resources; 
• protection of unique natural resources areas; 
• implementing a forest management program to support endangered species recovery, support the 

military mission, provide commercial forest products, and provide improved wildlife habitat; 
• managing habitat for all species of wildlife; 
• managing fish and wildlife species including game management programs and programs designed 

for nongame, particularly species of special concern and neotropical migrant birds; 
• managing endangered species and their habitats to ensure compliance with the Endangered 

Species Act; 
• restoring eroded lands and affected habitats to protect wetlands and water quality; 
• providing an effective integrated pest management program; 
• protecting and conserving wetlands; 
• conducting effective environmental law enforcement; 
• informing soldiers and other members of the Fort Bragg community of the value of installation 

natural resources and means to conserve those resources; 
• implementing a comprehensive outdoor recreation program; 
• protecting cultural resources while conducting natural resources management; and 
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• using National Environmental Policy Act (NEPA) to conserve natural resources. 
 
There are unresolved issues within this INRMP. These include: 
 
• managing the hardwoods component of the longleaf pine-wiregrass ecosystem to meet the needs 

of both the red-cockaded woodpecker and those species requiring mature upland hardwoods, 
• achieving ecosystem management partnerships with adjoining land owners whose objectives may 

be incompatible with ecosystem management objectives, 
• meeting the Army goal of 50 percent reduction in chemical use since herbicides are needed to 

maintain red-cockaded woodpecker habitat, and 
• providing all recommended protection features for proposed natural areas on the installation. 
 
Costs and Benefits 
 
• Costs: This INRMP will cost about $51,781,000 for FY 00 - FY 04 to implement. Funding will 

be primarily from revenues generated from the sale of hunting and fishing permits and forest 
products, environmental funds, operations and maintenance funds, and training funds designated 
for implementation of the ITAM program. 

• Military Mission Benefits: Implementation of this INRMP will improve the quality of training 
land. It will enhance mission realism through more options for training as well as more intensive 
planning of missions. It will improve the ability for long range planning at Fort Bragg. 

• Environmental Benefits: The INRMP provides the basis for the conservation and protection of 
natural resources. It will help reduce vegetation loss and soil erosion due to military activities. It 
will reduce the potential for environmental pollution. It will provide biodiversity conservation. 
Plan implementation will increase overall knowledge of the operation of the Fort Bragg 
ecosystems through surveys and research. 

• Other Benefits: Troop environmental awareness will be enhanced while training at Fort Bragg. 
Both community relations and Fort Bragg’s environmental image, internal and external to 
Defense, will be enhanced. Quality of life for the Fort Bragg community and its neighbors will be 
improved. INRMP implementation will decrease long term environmental costs and reduce 
personal and installation liabilities from environmental noncompliance. 

 
Summary 
 
This Integrated Natural Resources Management Plan will comply with environmental laws, conserve and 
protect Fort Bragg’s natural resources, improve Fort Bragg’s relationship with the public, and enhance the 
military mission. This Plan will not resolve all existing and/or future environmental issues. It does, 
however, provide the guiding strategy, personnel, and means to minimize and work toward resolution of 
such issues. 
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 1.0 GOALS AND POLICIES 
 
 Army Environmental Vision Statement3 
 
    The Army will be a national leader in environmental and natural resource  
                  stewardship for present and future generations as an integral part of our mission. 
 
The Army’s commitment to natural resources management is reflected in the U.S. Army Environmental 
Strategy into the 21st Century. The Army environmental strategy is depicted as a building established on 
a solid foundation with four pillars supporting the environmental stewardship vision and the Army 
mission. The four pillars symbolize the Army environmental program and represent the four major 
activity areas, which include conservation. The conservation pillar focuses on responsibly managing 
Army lands to ensure long-term natural resource productivity so the Army can achieve its mission. This 
Army commitment to natural resources management is emphasized in Army Regulation 200-3 (Natural 
Resources - Land, Forest, and Wildlife Management), which requires that Integrated Natural Resources 
Management Plans be developed and maintained for all Army installations.  
 
It is important to understand the relationship between the natural resources program and Fort Bragg as a 
whole. A comparison of Fort Bragg vision, values, and goals with goals and objectives of the natural 
resources program helps identify this relationship. 
 
1.1 Fort Bragg Mission, Vision, Values, and Goals4 
 

Fort Bragg Mission 
 

For America’s contingency forces, provide the people, infrastructure, and services to support power 
projection. 

As an installation and community team, continuously improve the training, working, and living 
environment for soldiers, families, and the civilian workforce. 

 
Fort Bragg Vision 

 
The Premier Power Projection Platform --   

A Total Team of Soldiers, Families, Civilians, and Community Partners: 
 
                                                           

3 Army Environmental Policy Institute. 1992. U.S. Army Environmental Strategy into the 21st Century. 
U.S. Government Printing Office 1993-747-677, 38 p. 

4 Office of the Garrison Commander, XVIII Airborne Corps and Fort Bragg, Fort Bragg, NC. 4-
panel folding pocket card. 
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• the standard for responsible delivery of quality goods and services, 
• the model for living, working, and training support, and 
• a quality organization that attracts and retains the best. 
 

Fort Bragg Values 
 

Mission 
 
• First and foremost we are here to serve our national interests. 
• Clearly focused on our mission, we are prepared to respond with the utmost in speed and 

flexibility. 
 

Commitment 
 
• We are committed to providing our soldiers, families, and civilian workforce with a living, 

working, and training environment that reflects their importance to all we do. 
• We have a commitment to invest in our people through empowerment and rewards. 
• As an integrated team... military and civilian, customers and suppliers, installation and 

community... we are partners in all we do. 
 

Quality 
 
• How well we do is driven by the customer, whether the Nation-at-large or a family member. 
• We strive for continuous improvement in all we do to become the best of the breed. 
 

Stewardship 
 
• We are responsible for those resources given to us in public trust. It is our duty to improve them 

for generations to come. 
 

Fort Bragg Goals 
 
• Operate and continuously improve a premier power projection platform - training, deployment, 

and sustainment. 
• Set the standard and continuously improve quality of life programs. 
• Institutionalize, integrate, and deploy strategic planning and change management in all we do. 
• Design and implement the structure, programs, and processes to improve efficiency and 

effectiveness while providing for continuity, change, and growth. 
• Retain, develop, and empower a high quality work force, transformed and motivated to identify 

and respond to customer needs. 
• Preserve and improve our natural resources while providing a quality training, working, and 

living environment. 
• Refine, expand, and implement mutually beneficial partnerships with local communities, unions, 

other services, and other agencies. 
• Provide a safe and secure living, working, and training environment for the installation and 

community. 
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• Develop and implement the most efficient and effective installation structure for the delivery of 
goods and services into the 21st Century. 

 
 
1.2 Fort Bragg Natural Resources Mission, General Goals, 
and General Objectives 
 

Mission 
 
Manage Fort Bragg natural resources to continuously improve the living, working, and training environment for 
soldiers, families, and the public. 
 
Below are general Fort Bragg natural resources goals and objectives used to attain them. These and more 
specific objectives in chapters 8-15, serve as a checklist to monitor the success of the plan. Some 
objectives fit more than one category. When this occurs, the most-fitting category was chosen. 
 
Goal 1. Provide quality natural resources as a critical training asset upon which to accomplish the military 
mission of Fort Bragg. 
 
Objective 1. Ensure no net loss in the capability of installation lands to support existing and projected 
military training and operations on Fort Bragg. 
 
Objective 2. Maintain quality training lands through range monitoring and damage minimization, 
mitigation, and rehabilitation. 
 
Objective 3. Assess and mitigate long-term cumulative effects of training on natural resources. 
 
Goal 2. Manage natural resources on Fort Bragg to assure good stewardship of public lands entrusted to 
the care of the Army. 
 
Objective 1. Use adaptive ecosystem management strategies to protect, conserve, and enhance native 
fauna and flora with an emphasis on priority species and biodiversity enhancement. 
 
Objective 2. Monitor and manage soils, water, vegetation, and wildlife on Fort Bragg with a 
consideration for all biological communities and human values associated with these resources. 
 
Objective 3. Provide economic and other human-valued products of renewable natural resources when 
such products can be produced in a sustainable fashion without significant negative impacts on the 
military training mission or other natural resources. 
 
Objective 4. Provide professional enforcement of natural resources-related laws. 
 
Objective 5. Involve the surrounding community in the Fort Bragg natural resources program. 
 
Objective 6. Ensure the Fort Bragg natural resources program is coordinated with other agencies and 
conservation organizations with similar interests. 
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Goal 3. Improve the quality of life of the Fort Bragg community and general public through high quality 
natural resources-based recreational opportunities. 
 
Objective 1. Provide high quality opportunities for hunting and fishing within biological and recreational 
carrying capacities of the resources. 
 
Objective 2. Provide high quality natural resources-based opportunities for other outdoor recreation. 
 
Objective 3. Provide conservation education opportunities. 
 
Goal 4. Comply with laws and regulations that pertain to management of Fort Bragg’s natural resources.  
 
Objective 1. Manage natural resources within the spirit and letter of environmental laws. 
 
Objective 2. Protect, restore, and manage sensitive species and wetlands.  
 
Objective 3. Use procedures within the NEPA to make informed decisions that include natural resources 
considerations and mitigation. 
 
Objective 4. Ensure Fort Bragg’s natural resources program is consistent with the protection of cultural 
and historic resources. 
 
Objective 5. Implement this INRMP within the framework of Army policies and regulations. 
 
Goal 5. Comply with laws and regulations concerning endangered species. 
 
Objective 1. Protect and manage threatened and endangered species in accordance with the Endangered 
Species Act (ESA), the NEPA, AR 200-3, DoD Directive 4715.3, USFWS regulations and agreements, 
and other applicable laws or guidance from higher headquarters. Consideration will be given to species of 
concern, species proposed for listing, and species listed by the State of North Carolina. 
 
Objective 2. Manage and protect listed species as a priority in natural resource management. When 
endangered species management in accordance with the appropriate guidance would conflict with other 
mission activities, consultation with the USFWS will be initiated to avoid jeopardizing any listed species 
or its critical habitat. Proposals to enter into formal consultation will be coordinated through the 
installation Staff Judge Advocate and referred through FORSCOM to Department of the Army 
Headquarters.  
 
Biological opinions affecting endangered species management and other activities on Fort Bragg are 
(XVIII Airborne Corps and Fort Bragg, 1997d): 
 
• Woodland Management Plan, November 25, 1980, Jeopardy Opinion (USFWS, 1980); 
• Multi-purpose Range Complex, March 15, 1984, Non-jeopardy Opinion (USFWS, 1984); 
• Five-year Range Modernization and Main Cantonment Construction Projects Consultation, May 

10, 1985, Non-jeopardy Opinion (USFWS, 1985a); 
• Effects of Military and Associated Activities at Fort Bragg, Camp Mackall, and the Sandhills 
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Game Land, February 2, 1990, Jeopardy Opinion (USFWS, 1990);  
• Installation Materiels Maintenance Division Complex, April 10, 1992, Non-jeopardy Opinion; 
• Military Activities in Coleman Danger Area, July 31, 1992, Non-jeopardy Opinion (USFWS, 

1992a); 
• Construction of a Camp Ground Addition at Smith Lake Recreation Area, January 26, 1993, Non-

jeopardy Opinion;  
• Military Activities in MacRidge Danger/Impact Area, December 8, 1994, Jeopardy Opinion 

(USFWS, 1994a); and 
• the Endangered Species Management Plan (XVIII Airborne Corps and Fort Bragg, 1997d), Dec. 

4, 1997, Non-jeopardy Opinion. 
 
AR 200-3 states (Section 11-2(a-e)) that the Army has five primary requirements under the Endangered 
Species Act: 
 
• to conserve listed species, 
• not to “jeopardize” listed species, 
• to “consult” and “confer”, 
• to conduct a biological assessment, and 
• not to "take" listed fish and wildlife species or to remove or destroy listed plant species. 
 
Fort Bragg is committed to these five primary requirements. 
 
1.3 Support of Installation Goals 
 
Implementation of this INRMP will support the mission, vision, values, and goals of Fort Bragg. The 
natural resources team at Fort Bragg is committed to supporting the military mission, providing 
stewardship of resources entrusted to the Army, enhancing the quality of life of the Fort Bragg and 
surrounding communities, and being a valued member of the Fort Bragg team. Implementation of this 
INRMP will demonstrate those qualities.  
 
1.4 Biodiversity Conservation and Ecosystem Management 
 
...the animal shall not be measured by the man. In a world older and more complete than ours they move 
finished and complete, gifted with extensions of the senses we have lost or never attained, living by voices 
we shall never hear. They are not brethren, they are not underlings; they are other nations, caught with 
ourselves in the net of life and time, fellow prisoners of the spendour and travail of the earth. 

Henry Beston, The Outermost House, 1928    
 
Biological diversity (biodiversity) refers to the variety and variability among living organisms and the 
environment in which they occur. Biodiversity has meaning at various levels including ecosystem 
diversity, species diversity, and genetic diversity. The Department of Defense has developed  A 
Department of Defense (DoD) Biodiversity Management Strategy (The Keystone Center, 1996). This 
Strategy identifies five reasons to conserve biodiversity on military lands: 
 
(1)  sustain natural landscapes required for the training and testing necessary to maintain military 
readiness; 
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(2)  provide the greatest return on the Defense investment to preserve and protect the environment; 
(3)  expedite the compliance process and help avoid conflicts; 
(4)  engender public support for the military mission; and 
(5)  improve the quality of life for military personnel. 
The Keystone Center report (1996) notes that the challenge is “to manage for biodiversity in a way that 
supports the military mission”. This strategy identifies the INRMP as the primary vehicle to implement 
biodiversity protection on military installations and includes the following principles: 
 
• support the military mission; 
• use joint planning between natural resources managers and military operations personnel; 
• integrate biodiversity conservation into INRMP, ITAM, and other planning protocols; 
• involve internal and external stakeholders up front; 
• emphasize the regional (ecosystem) context; 
• use adaptive management; 
• involve scientists and use the best science available; and  
• concentrate on results. 
 
The Department of Defense (DoD Instruction 4715.3, Environmental Conservation Program) describes 
ecosystem management as, “a process that considers the environment as a complex system functioning as 
a whole, not a collection of parts, and recognizes that people and their social and economic needs are a 
part of the whole”. The Department of Defense goal with regard to ecosystem management is, “To ensure 
that military lands support present and future training and testing requirements while preserving, 
improving, and enhancing ecosystem integrity. Over the long term, that approach shall maintain and 
improve the sustainability and biological diversity of terrestrial and aquatic (including marine) 
ecosystems while supporting sustainable economies, human use, and the environment required for 
realistic military training operations.” 
 
U.S. Army Forces Command (FORSCOM) has published an ecosystem management policy5 which 
expands on Department of Defense principles and guidelines. Some important policies applicable to Fort 
Bragg include: 
 
• Emphasize native plants, especially indicator species (e.g. endangered species). 
• Planning should be at the land association or land type scale while actual management should be 

at the training area or watershed scale. 
• The overall goal for FORSCOM is to mange for old growth ecosystems, best accomplished by 

establishing a mosaic of different seral stages leading to the desired final stage. Forested 
installations should discard rotation age as a goal. 

• Commodity production shall be a tertiary consideration. Primary goals are to support the military 
mission while protecting endangered species and their habitat. 

• It is critical to establish a regional consortium of all potentially affected parties. 
• Adaptive management is a critical aspect of ecosystem management. 
• The installation Master Plan must serve as the umbrella plan for integration of all other 

installation plans, including the INRMP. 
• None of the current conservation management tools are to be categorically excluded from use. 
                                                           

5 FORSCOM Policy Memorandum 200-97-1, 1997, Implementation of Ecosystem Management.  
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Tools such as clearcutting, short-term use of non-native vegetation, and fire may be essential to 
achievement of ecosystem management objectives. Fire is specifically recognized as essential to 
ecosystem management at Fort Bragg. 

 
Fort Bragg will use ecosystem management to guide its program in the next five years and beyond. This 
management strategy enables the installation to conduct military training while conserving natural 
resources upon which the quality of training ultimately depends. 
 
1.5 Integrated Training Area Management 
 
Integrated Training Area Management (ITAM) is an Army-wide program to provide quality training 
environments to support the Army’s military mission. The ITAM program was initiated with the 
realization that Army training lands were being degraded to the point where their capabilities to sustain 
military missions were in jeopardy. Proper management to support both the military mission and other 
multiple-use activities is a challenge unique among other managers of public lands.  
 
A geographic information system (GIS) supports the ITAM program. This computer system presents 
multiple layers of resource data in a graphic summary format to aid in the maximum utilization of training 
areas and reduce training impacts on the environment. In addition, it provides for the generation of data 
reports on any selected layer. The GIS was fielded at Fort Bragg during 1991 and contains extensive data 
layers regarding Fort Bragg soils, surface hydrology, wildlife distribution, vegetation, transportation 
system, topography, and special features involving natural resources management programs.  
 
The ITAM program at Fort Bragg was begun in 1991 and was the responsibility of the Directorate of 
Public Works and Environment (DPWE). Beginning 1 October 1995, proponency of this program at the 
installation level changed from DPWE to the Directorate of Plans and Training (now the Readiness 
Business Center). 
 
The ITAM program includes the following four component areas (modified from Integrated Training 
Area Management (ITAM) Program Strategy (Office of the Deputy Chief of Staff for Operations and 
Plans, 1995)): 
 
• The Land Condition Trend Analysis (LCTA) component is used to inventory and monitor 

physical and biological resources to meet the multiple-use demands of Fort Bragg. It incorporates 
a GIS to support planning decision processes to effectively manage land use and natural 
resources.  

• The Training Requirements Integration (TRI) component integrates Fort Bragg’s military training 
requirements for land use with the natural resources conditions and capabilities to support these 
requirements. 

• The Environmental Awareness component improves land users understanding of the impacts of 
their activities on the environment. 

• The Land Rehabilitation and Maintenance (LRAM) component includes programming, planning, 
designing, and executing land rehabilitation and maintenance to support and sustain the military 
mission by maintaining quality military training lands and minimizing long-term costs associated 
with land rehabilitation or additional land purchase. LRAM uses technologies such as 
revegetation and erosion control techniques to maintain training areas by preventing site 
degradation, minimizing soil erosion, and restoring or maintaining vegetative cover. 
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As part of the ITAM budgetary and planning process, Fort Bragg has been designated a Category I 
installation. Category I installations are the largest installations, with most critical training missions, and 
with greatest environmental sensitivities to missions.  
 
Goals and objectives specific to ITAM are found in the ITAM Program Strategy, Section 2.1 (Office of 
the Deputy Chief of Staff for Operations and Plans, 1995). These are incorporated into objectives within 
this INRMP. ITAM program components are described in sections 8.1.1 - Land Condition Trend 
Analysis, 8.5.2 - Geographic Information System, 9.8 - Land Rehabilitation and Maintenance, 9.14 - 
Training Requirements Integration, and 12.1 - Military Personnel Awareness.  
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 2.0 LOCATION AND ACREAGE 
 
2.1 Location 
  
The Fort Bragg military installation is located 10 miles northwest of Fayetteville, North Carolina in the 
Sandhills Region. The Atlantic Ocean is 90 miles southeast; Raleigh 50 miles northeast; Charlotte 106 
miles west; and Columbia, South Carolina 142 miles southwest. Major regional landmarks are the Cape 
Fear River six miles to the east; Interstate 95, 12 miles to the east; and Pinehurst Golf Course, 28 miles to 
the west (Nakata Planning Group and Rust Environment and Infrastructure, 1994; 1995). Map 2.1 shows 
the location of Fort Bragg. 
 
2.2 Acreage and Acquisition 
 
Fort Bragg is irregularly-shaped and covers 153,562 acres within four counties. The Cantonment 
(described in Section 7.1.2) is located in Cumberland County, with the range and training areas (described 
in Section 7.1.1) primarily in Hoke, Cumberland, Harnett, and Moore counties. Camp Mackall, within 
Scotland, Moore, and Richmond counties, has 7,935 acres. Total installation acreage is 161,597, 
including Army-acquired portions of Pope AFB and one satellite site totaling 100 acres. 

 
Within recent decades both Camp Mackall and Fort Bragg have 
increased in size. In 1986 the Army purchased the 12,733 acre 
Northern Training Area (NTA) (Nakata Planning Group and Rust 

Environment and Infrastructure, 1995), located north of the Lower 
Little River. Most of this area was purchased from a timber 
company. In 1995 the Army purchased the 100-acre McLean-
Thompson tract east of Simmons AAF. A 10,580 acre tract of land 
primarily in Harnett and Cumberland counties line was purchased 
in 1997. Much of this land was purchased by Percy and Isabel 
Rockefeller and has been in their family since the 1920s. Former 
Rockefeller lands, together with the Hart, Chinaberry, and 
Hairfield farm tracts, comprise the Overhills tract (XVIII Airborne 
Corps and Fort Bragg, undated C). An additional 50-acre 
Overhills inholding (Belle tract) was acquired in August 1997. 

 
Camp Mackall has three additions... the 366-acre Rushing tract in 1990, 124-acre Green tract in 1994, and 
the 884-acre Williams tract in 1995. 
 
2.3 Installation History 
 
Unless stated otherwise, the history provided below was taken from the Long Range Component, Real 
Property Master Plan, Fort Bragg, North Carolina (Nakata Planning Group and Rust Environment and 
Infrastructure, 1994). The pre-1918 history of the area is summarized in Appendix 2.2. 
 
The history of Fort Bragg as an Army installation began in 1918 with the establishment of Camp Bragg 

MAP 2.1: General Location of Fort Bragg, North Carolina6 

Installation/County Acreage  
Fort Bragg  153,562        
Hoke      88,829 
  Cumberland    46,996 
  Harnett    15,395 
  Moore      2,542 
Camp Mackall     7,935 
  Scotland      4,466 
  Richmond        2,567 
  Moore         902 
Richmond (Hoffman)         100 
Total Acres  161,597 
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on what was originally 120,200 acres. Camp Bragg was named for Braxton Bragg, a North Carolina 
native and Captain in the U.S. Army during the Seminole wars and the Mexican War. During the Civil 
War he was a general in the Confederate Army. 
 
The location of Camp Bragg was based upon its original intended use as a Field Artillery Firing Center. 
The need for a climate in which year-round training could take place, combined with the desire by the 
Chief of Artillery, General William Snow, to locate the Camp in the Sandhills of the southeastern United 
States, led to the establishment of Camp Bragg. In August 1918 the War Department issued orders 
establishing Camp Bragg as a Field Artillery Cantonment; construction began in September of that year. 
 
By autumn 1919 construction was complete, and the camp was in full operation including Pope Landing 
Field (present day Pope AFB). In December of that year Congress voted to make Camp Bragg a 
permanent facility. Thus, the future of Camp Bragg appeared secure. The property was originally 
acquired by lease purchase agreements, and the Government began to exercise purchase options for the 
installation lands. 
 
As the War Department scaled down following World War I, the population at Camp Bragg 
correspondingly decreased. In August 1921 the War Department ordered units at Camp Bragg to other 
posts and the abandonment of the Camp. However, the Camp Commander, General Albert Bowley, was 
determined to keep Camp Bragg operational and make it a permanent Post. In the weeks following the 
order to close the post, General Bowley conducted shrewd political maneuvers at the State and Federal 
level and wound up convincing the Secretary of War to save Camp Bragg. In 1922 Camp Bragg became 
Fort Bragg. 
 
The remainder of the 1920s saw several events that foretold Fort Bragg’s future. In July 1923 the first 
parachute jump at Fort Bragg was made from artillery observation balloons. Permanent buildings, 
including senior officers’ quarters, were constructed. In March 1925 Fort Bragg suffered the largest fire in 
its history. Fires set to clear nearby farm fields spread to Fort Bragg and roared out of control. Over five 
days the forest fire burned 90,000 acres of the installation. The main post was unharmed, but the longleaf 
pine forest was destroyed along with many cultural and natural resources. The 1920s also witnessed the 
use of Pope Field for experimental bomber maneuvers and the first joint air and ground forces maneuvers. 
 
In the early 1930s the construction of what is now the historic post area was completed. With the planting 
of trees and lawns, Fort Bragg took on much of its present day appearance. The population and activities 
at Fort Bragg grew in the 1920s and 1930s. Numerous artillery units from other posts were transferred to 
Fort Bragg. The Civilian Conservation Corps had a District Headquarters at Fort Bragg. In 1939 over 
3,300 officers and enlisted personnel were stationed at Fort Bragg. 
 
The end of the 1930s and into 1940 saw Fort Bragg gearing up for war. The 155mm howitzer was first 
unveiled in July 1939, and discussions were held about using Fort Bragg as an artillery laboratory. By 
June 1940 the stationing at Fort Bragg had reached 5,400 soldiers. The 9th Infantry Division was 
stationed at Fort Bragg in 1940. By January 1941 the population at Fort Bragg was 20,000; and in July 
1941, 67,000. 
 
Following the attack at Pearl Harbor, Fort Bragg was a major training installation for much more than  
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artillery, including the 9th Infantry Division and the 13th, 22nd, and 32nd artillery brigades. During 
World II the population of the post peaked at 159,000 personnel. In April 1942 Fort Bragg became the 
site for the Airborne Ground Forces. In August 1942 the 82nd Infantry Division moved from Camp 
Clairborne, Louisiana to Fort Bragg where it was designated the 82nd Airborne Division, the first 
American division to hold the Airborne designation. Later in 1942 the newly formed 101st Airborne 
Division joined the 82nd at Fort Bragg. In April 1943 the first complete regimental jump in United States 
history was completed at Fort Bragg. 
 
In January 1946 the 82nd Airborne Division returned from Europe to its new permanent station at Fort 
Bragg. The V Army Corps was also headquartered at Fort Bragg from 1946-1951. During the late 1940s 
the 82nd was the only large unit on post, and much of the installation was in “mothballs”. 
 
The 1950s brought expansion of missions at Fort Bragg. During the Korean War Fort Bragg served as a 
training post. In 1951 V Corps was transferred to Germany, and the XVIII Airborne Corps was 
reactivated at Fort Bragg. The combination of the 82nd Airborne Division and the XVIII Airborne Corps 
at Fort Bragg led to the installation becoming known as “Home of the Airborne.”  Also in 1951 the Army 
Air Support Headquarters was established at Fort Bragg to administer joint air/ground activity. 
 
The Psychological Warfare Center (now U.S. Army Special Operations Command) was established at 
Fort Bragg in April 1952, and the 10th Special Forces Group followed later that year. Fort Bragg became 
headquarters for the Special Forces. Simmons Army Airfield was begun in 1952. The 5th Special Force 
Group was activated in 1961, and in 1964 the Special Warfare Center was renamed the U.S. Army John 
F. Kennedy Center for Special Warfare.  
 
During the Vietnam war era, more than 200,000 trainees underwent basic training at Fort Bragg, the 
majority from 1966 to 1970. At the peak of the war, in 1968, the military population at the installation 
was nearly 58,000. 
 
In July 1973 Fort Bragg was assigned under FORSCOM. Today, as “Home of the Airborne,” Fort Bragg 
supports the mission of the XVIII Airborne Corps and the All-American Division -- the 82nd -- to deploy 
by air to anywhere in the world on short notice. Beginning in 1980, armor, artillery, and mechanized 
infantry reserve components used Fort Bragg for Inactive Duty Training (IDT) and Annual Training (AT), 
in addition to the airborne mission.  
 
2.4 Neighbors 
 
Below information on Fort Bragg’s neighbors comes from the Fort Bragg Installation Guide (Sprint 
Publishing & Advertising, undated). Fort Bragg’s nearest neighbor is the city of Spring Lake to the 
northeast. Spring Lake grew from an occasional farmhouse during the 1920s to about 10 businesses and 
200 houses by 1940. With the rapid build-up of Fort Bragg during World War II, the city’s population 
rose to about 2,000 people, and in April 1951 Spring Lake was incorporated. 
 
To Fort Bragg’s west lies the famed golfing resorts of Southern Pines and Pinehurst. Over two dozen golf 
courses lie within a 20-mile radius of this part of Moore County. 
 
To the southeast lies Fort Bragg’s largest and oldest neighbor, Fayetteville. Now a thriving metropolitan 
area of 92,350, Fayetteville had its beginnings in the early 1700s when a band of Highland Scots settled 
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on the banks of the Cape Fear River in two rival settlements of Campbelltown and Cross Creek. The 
region’s streams and lakes were well suited to milling and manufacturing, and the river was an important 
artery to Atlantic ports. In 1783 the towns merged to form Fayetteville, named in honor of the 
Revolutionary War hero, the Marquis de LaFayette. 
 
In 1831 a devastating fire destroyed 600 homes, 125 businesses, and several churches. The city was 
rapidly rebuilt. Sherman occupied the city in 1865 near the end of the Civil War, wrecking the printing 
press and burning some mills. After the Civil War, the city continued its growth as the center of trade. 
 
During the war years Fayetteville’s population exploded as Fort Bragg grew in importance. Fayetteville’s 
growth has continued throughout the years. About 15 major corporations call the area home as do district 
offices of 34 motor freight companies, a continuation of the city’s sage as a vital transportation center on 
the east coast. With commercial growth has come four colleges and universities, a major regional health 
center, a VA hospital, a new private hospital, a multi-million dollar library, and the largest shopping mall 
in southeastern North Carolina. 
 
Land use and development is pressing the installation on all sides. Most land bordering Fort Bragg in 
Cumberland County is already developed, much of it intensively residential. In Hoke County development 
pressure is not as strong; however, some new developments have sprung up along the installation boundary; 
residential subdivisions are near the St. Mere Eglise Drop Zone. Moore County, at the western end of Fort 
Bragg, is home of Southern Pines and Pinehurst, an area undergoing substantial growth, with more 
expected. In addition, the Woodlake subdivision, near the northern boundary of the installation, has 
substantial development already.  
 
Harnett County has an entirely different land use situation that could adversely affect Fort Bragg. There is 
no zoning for the southern portion of the county, and mobile homes constitute a substantial existing and 
growing percentage of land use near Fort Bragg. This is a problem due, in part, to noise impacts from 
operations at Fort Bragg and Pope AFB. Extensive construction has also resulted in removal of a significant 
portion of the wooded landscape surrounding Fort Bragg. Activities which may affect these neighbors’ lands 
include red-cockaded woodpecker management; military aircraft, artillery, bombing, and other firing 
activities (noise); and occasional road closures across the installation for exercises. 
 
The Sandhills Game Lands is a significant neighbor to Camp Mackall for purposes of natural resources 
management. In addition, the Game Lands is an important consideration with regard to impacts of military 
activities on this large parcel of land that is managed for wildlife species. 
 
2.5 Satellite Installations 
 
Camp Mackall, a sub-installation of Fort Bragg, is a 7,935-acre parcel of land located 6.6 miles southwest 
of the western boundary of Fort Bragg. It was initially established by letter from the Secretary of the 
Interior to the Secretary of War, dated 22 April 1943, wherein an entire unit of land totaling 65,388.6 
acres (most of which consisted of separated parcels) was released for use in final training of airborne 
combat units. Intensive parachute, glider, and ground tactics training were conducted by the 11th, 17th 
101st, and 13th Airborne Divisions until the cessation of World War II.  
 
After World War II, the majority of land area reverted to control of the Secretary of the Interior as a 
refuge and breeding ground for wildlife, as originally set up under Executive Order No. 8548, September 
1940. However, the Army retained maneuver and firing rights on a significant portion of this land. 
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Although 54,154 acres of this land was deeded to the State of North Carolina on 15 August 1949, 
maneuver and firing rights are still retained. In the event of a National Emergency, the land -- commonly 
referred to as the Sandhills Gamelands or SGL-- could be reclaimed (Nakata Planning Group and Rust 
Environment and Infrastructure, 1995). 
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 3. MILITARY MISSION 
 
3.1 Overview    
 
3.1.1 Mission of Fort Bragg 
 
The mission of Fort Bragg is two-fold. For America’s  contingency forces, Fort Bragg provides the 
people, infrastructure, and services to support power projection. As an installation and community team, 
Fort Bragg strives to continuously improve the training, working, and living environment for soldiers, 
families, and the civilian workforce (XVIII Airborne Corps and Fort Bragg, undated C). 
 
FM 100-5 Operations (Department of the Army, 1993) defines power projection as the ability of the 
nation to apply all or some the elements of national power to act in crises, contribute to deterrence, and 
enhance regional stability. Force projection, the demonstrated ability of Army units to rapidly alert, 
mobilize, deploy, and operate anywhere in the world, is a key element of power projection. 
 
Fort Bragg is the prototype power projection platform. Because Fort Bragg troops can be the first Army 
units to be deployed, activities at Fort Bragg play a critical role in national security policy. These 
activities in support of the military mission may be outlined as follows: 

- readiness of deployable elements; 
- base operations; 
- contingency planning; 
- training, tests, and exercises; and 
- extended support. 

 
The focus of daily activities is the intensive preparation of a contingency force ready to deploy anywhere 
in the world. The phrase 18 hours to wheels up is literal at Fort Bragg; it implies the elevated state of 
readiness that must be maintained at the installation. Training, operations, facilities, equipment, and 
transportation are geared to support a global mission. 
 
The primary military mission of Fort Bragg involves the training, logistical, and mobilization deployment 
support of the XVIII Corps. However, Fort Bragg has units prepared for  both conventional and special 
operations. Special operations are conducted by specially trained, equipped, and organized DoD forces 
against strategic or tactical targets in pursuit of national military, political, economic, or psychological 
objectives. These operations can be conducted during periods of peace or hostilities. They may support 
conventional operations, or they may be undertaken independently when the use of conventional forces is 
either inappropriate or not feasible. 
 
Well-trained military units are backed by installation support personnel, equally well-trained and responsive 
(XVIII Airborne Corps and Fort Bragg, U.S. Army Special Operations Command and 23rd Wing, Pope 
Air Force Base, undated). The installation and all assigned units - XVIII Airborne Corps, Special 
Operations, and others - are like a tightly coiled spring, ready to quickly and decisively move into action to 
meet any challenge they are called upon to face  (XVIII Airborne Corps and Fort Bragg, undated D).  
 
Fort Bragg must be prepared to facilitate movement by air, rail, road, or sea to meet any combination of 
mission requirements. This capability is enhanced by the co-location of Pope Air Force Base, the primary 
continental United States (CONUS) base for rapid deployment capability to respond to worldwide 
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contingencies. Pope’s primary mission ranges from providing close air support and tactical airlift for 
airborne forces, equipment, supplies, and aeromedical evacuation within the theater of operations to 
humanitarian disaster assistance.  
 
Once forces are deployed, their success is contingent upon adequate sustainment. Fort Bragg must be 
prepared to conduct long-distance and long-term support to deployed units while continuing day-to-day 
installation operations and management. Critical sustainment tasks also include preparing non-deployed 
units for follow-on missions, maintaining family support operations, mobilizing reserve component forces as 
needed to augment support operations or deployed forces, and recovering, retrofitting, and preparing forces 
to answer the next mission  (XVIII Airborne Corps and Fort Bragg, U.S. Army Special Operations 
Command and 23rd Wing, Pope Air Force Base, undated). 
 
3.1.2 Post Population and Major Troop Units 
 
Fort Bragg serves as headquarters for the XVIII Airborne Corps and Army Special Operations Command 
as well as home to the 82nd Airborne Division. Active duty military personnel assigned to Fort Bragg 
include 4,934 officers, 1,120 warrant officers, and 33,974 enlisted soldiers. They are supported by 8,464 
civilian employees (Department of the Army , NonAppropriated Fund, Contract, Post Exchange, Defense 
Finance and Accounting Service, etc.). The total civilian population of Fort Bragg (living or working on 
or supported by Fort Bragg) is over 125,000, including active duty dependents, military retirees and 
dependents, and civilian workers.  
 
Units assigned to Fort Bragg represent the spectrum of combat, combat support, and combat service 
support forces. Major XVIII Airborne Corps units at Fort Bragg include the XVIII Airborne Corps 
Artillery, 82nd Airborne Division, 20th Engineer Brigade, 18th Aviation Brigade, 16th Military Police 
Brigade, 525th Military Intelligence Brigade, 44th Medical Brigade, 35th Signal Brigade, 18th Corps 
Finance Group, and 18th Personnel Group.  
 
Other major units are the 1st Corps Support Command (COSCOM), U.S. Army Special Operations 
Command, Joint Special Operations Command, 3rd Special Forces Group, 7th Special Forces Group, John 
F. Kennedy Special Warfare Center and School, 1st Reserve Officers Training Corps (ROTC) Region 
Headquarters, and Womack Army Medical Center. 
 
In addition to U.S. Army personnel stationed at Fort Bragg, U.S. Air Force, U.S. Marine Corps, U.S. 
Army Reserve, and National Guard personnel train at the installation. Pope AFB is the home of the 43d 
Airlift Wing and the 23d Fighter Group. Air and ground crews train for battlefield missions with the 
XVIII Airborne Corps and the 82nd Airborne Division. U.S. Marine Corps 10th Regiment has five artillery 
battalions which annually spend two four-week periods training at Fort Bragg, usually in March and 
October, accompanied by their service support elements.  
 
National Guard and Reserve units are scheduled for two weeks of active duty annually plus weekends 
throughout the year. An average year has sixty-six Reserve Component (RC) units totaling approximately 
7,613 personnel conducting active duty training annually. RC units conduct extensive weekend training 
most weekends of the year. An average of 254 units are scheduled each year with 34,376 personnel 
involved. Major combat  units from the North Carolina and South Carolina Army National Guards 
include the 30th Infantry Brigade (Mechanized)(Enhanced) (NCARNG), with one armor battalion (M1 
tanks), two mechanized battalions (M113 or Bradley Fighting Vehicles), one combat engineer battalion, 
one artillery battalion; and the 113th Field Artillery Brigade.  
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Training activities for units assigned to Fort Bragg are conducted primarily during September through 
May, with the June to August period dominated by National Guard and Reserve units. 
 
3.1.3 Training 
 
Fort Bragg supports the most intensive and varied training programs of any CONUS installation. Training 
to sustain readiness is Fort Bragg’s most important activity. Operational Readiness training progresses 
from individual and platoon training to extensive brigade-size operations. Annual ARTEPs (Army 
Training and Evaluation Program), CALFEXs (Combined Arms Live Fire Exercises), and FIREXs 
(artillery firing exercises) are the primary training vehicles for the 82d Airborne Division and XVIII 
Corps units and for Air Force Units conducting close air support training.  
 
Because all aspects of ground and air forces use the Fort Bragg complex to conduct required training, Fort 
Bragg and Camp Mackall provide for a wide variety of military uses, from fixed range rifle fire to aerial 
drops of equipment to Special Forces training. Designated training areas on Fort Bragg include areas for 
individual (non-field) proficiency and familiarization activities and extensive field training areas. A  
description of these training areas is in Section 7.1. 
 
Training activities include weapons qualifications, training conducted on ranges designed for specific 
weapons, and field training appropriate to the mission of the training unit. Effective training reflects 
actual combat conditions, and training maneuvers must be as realistic and on the same scale as battlefield 
conditions. Typical infantry activities involved in unit training include ground movements, air operations, 
weapons firing, and the development of bivouac and defensive positions.  
 
The battalion-size element is the greatest user of the training areas at Fort Bragg. Each unit will 
participate in one or two field training exercises (FTXs) in preparation for an annual ARTEP. In addition, 
each infantry battalion conducts a CALFEX each year. The FTXs are restricted to non-firing activities 
and do not exercise airmobile capabilities. Some use of tactical air support is normal. An FTX can be 
expected to cover 25,000 to 35,000 acres for a minimum of three days. Each brigade conducts an exercise 
annually to test on a large scale the ability of the unit in airborne, airmobile, ground tactics, and 
coordinated live-fire assaults. These exercises are supported by weapons normally available to the 
commander, to include air defense artillery, gunships, and close air support.  
 
In addition to these ground training activities, airfield operations involving the use of helicopters and 
fixed-wing aircraft are conducted throughout the year at Fort Bragg. Air operations conducted either for 
training purposes or in support of a training mission constitute a significant portion of training activities 
on Fort Bragg. There are three general types of air operations conducted on the installation: (1) troop and 
equipment movements, (2) close air support, and (3) airborne (parachute) drops. Over 300 rotary-wing 
aircraft are assigned to Fort Bragg and are flown from the 3,500-foot runway at Simmons Army Airfield. 
Close air support of ground combat troops is an important aspect of readiness training, involving both 
rotary and fixed-wing aircraft. Firing from rotary-wing aircraft involves grenades, rockets, machine guns 
fired forward of the aircraft, and machine guns fired from mounts on the sides. Bombing and firing of 
forward-firing weapons from high-performance aircraft is conducted into all impact areas. 
Not simply a matter of proficiency and expertise, training at Fort Bragg is three-dimensional and 
round-the clock. Descriptors include realism, combat conditions, intensity, and density (XVIII Airborne 
Corps and Fort Bragg, undated D). Fort Bragg’s training lands are the most heavily utilized in the 
continental U.S. (Holt ,1992a; Rubenson et al., 1992) and among the most heavily utilized in the world  
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(XVIII Airborne Corps and Fort Bragg, U.S. Army Special Operations Command and 23rd Wing, Pope 
Air Force Base, undated). Based on FY 92-96 training data summarized in the below table (Lynch, 1997), 
an average of 2,667,836 personnel days of training is conducted annually at Fort Bragg.  
 
A typical day’s training activities (six-year average with 330 training days per year) includes: 
 
• 663 soldiers taking part in 14 live-fire events on fixed firing ranges,  
• 497 soldiers taking part in 15 live-fire training events using impact areas/observation posts, 
• 25 soldiers taking part in one demolition event,  
• 430 soldiers involved in seven personnel paradrops and six equipment drops,  
• 5,278 soldiers utilizing various training areas throughout the post,  
• 528 aircraft sorties, and  
• 1,193 active duty personnel from off-post units (Army National Guard, Marines, Navy Seals, 

foreign services, etc.)  
 

Annual Training Utilization of Fort Bragg’s Training Lands FY 93-98 
 
FY 

 
Fixed Firing 
Ranges 

 
Impact Areas and 
OPS 

 
Demolition Areas 

 
Personnel 
Paradrops 

 
Equip. 
Drops 

 
Training 
Areas 

 
Aircraft 
Sorties 

 
Off Post 
Active 

 
 

 
Events 

 
People 

 
Events 

 
People 

 
Events 

 
People 

 
Events 

 
People 

 
Events 

 
People 

 
 

 
People 

 
1993 

 
5,297 

 
251,111 

 
7,007 

 
208,816 

 
221 

 
5,215 

 
2,977 

 
176,003 

 
2,297 

 
1,195,579 

 
224,128 

 
27,817 

 
1994 

 
5,260 

 
251,207 

 
4,625 

 
143,508 

 
239 

 
9,181 

 
2,315 

 
137,478 

 
2,143 

 
1,747,549 

 
182,505 

 
316,220 

 
1995 

 
4,768 

 
172,573 

 
4,571 

 
139,255 

 
210 

 
5,518 

 
2,550 

 
157,065 

 
2,768 

 
1,909,998 

 
173,834 

 
605,227 

 
1996 

 
4,370 

 
220,862 

 
5,648 

 
175,900 

 
250 

 
6,456 

 
2,148 

 
138,416 

 
1,601 

 
1,710,753 

 
175,718 

 
478,751 

 
1997 

 
4,619 

 
208,919 

 
5,066 

 
150,534 

 
366 

 
9,054 

 
1,984 

 
134,577 

 
1,837 

 
1,850,435 

 
144,901 

 
443,010 

 
1998 

 
4,480 

 
208,550 

 
3,611 

 
165,814 

 
284 

 
8,764 

 
1,729 

 
109,501 

 
1,735 

 
2,035,478 

 
145,415 

 
491,939 

 
Mean 

 
4,799 

 
218,870 

 
5,088 

 
163,971 

 
262 

 
7,365 

 
2,284 

 
142,173 

 
2,064 

 
1,741,632 

 
174,417 

 
393,827 

 
3.2 Natural Resources Needed to Support the Military Mission 
 
3.2.1 Training Landscape Requirements 
 
Contingency and special operations training at Fort Bragg require areas which replicate as many 
biogeographic conditions as possible to provide the most realistic training conditions. Forests, swamps, and 
deserts are all areas which may be encountered in missions. Natural resource conditions that support the 
military mission include forested areas allowing concealment of fixed locations and maneuver; open areas 
for firing, airborne operations and fixed activities; and water resources for SCUBA, water rescue, special 
operations, water purification, decontamination, and similar activities. Most land areas should have resilient 
ground cover or be otherwise developed to withstand vehicular traffic, helicopter rotor wash, excavations, or 
other activities which can lead to problems, such as erosion, which can make areas unusable for training, or 
dust, which creates visibility problems and additional wear on equipment. 
 
Forested Areas. The following information is adapted from information in Greene and Nichols (1995). 
Forested areas must be accessible, maneuverable, and defensible. Units must be able to get into and out of 
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areas quickly, deploy forces effectively within an area, and be able to see and fire on approaching enemy 
forces.  
 
Accessability: Fort Bragg has sufficient roads to access most training areas, although the number of north-
south roads is limited compared to east-west access roads. Tank trails are available for administrative 
moves from the railhead to the Mobilization And Training Equipment Site (MATES) and training areas. 
Once in the training areas, vehicles are not restricted to roads; as a result, trails develop where vehicles 
repeatedly travel. Vehicles need roads and trails in training areas which are not gullied or washed out. On 
sloping trails and traveled hillsides, ground cover should be encouraged. Where erosion hazards are 
significant and traffic is too frequent to maintain adequate vegetative soil cover, other methods of 
covering the soil, such as gravel, should be considered. In addition, standard erosion control structures 
(e.g., water bars, wing ditches, culverts) should be installed on permanent roads and trails where needed. 
 
Maneuverability: Environmental variables that influence maneuverability include spacing and 
arrangement of trees, soil drainage characteristics, and terrain. Tree-free corridor width recommendations 
range from 4.6m to 20m; generally, corridors in the 6-10 m range are preferred. Short spurs in assembly 
areas should be 6-7m wide to accommodate large vehicles moving in and out quickly. Main trails should 
be wide enough (10m) so that two vehicles could pass, if necessary, yet not so wide that they lose 
overhead concealment. Narrow trails (4.6m) work only where there are no sharp turns included in the 
trail. Dead ends should be avoided. Water crossings or bridges should support wheeled vehicles and track 
vehicles (up to 70 tons for military recovery vehicles) 
 
Defensibility: Three crucial factors influence the value of assembly areas7 for military training:  
maneuverability, sustainability, and concealment. An area must provide adequate maneuverability for 
vehicles that use it, or it has very little value. Sustainability, or durability, indicates how well a site will 
tolerate traffic. Under long-term use, a site must be durable enough to continue to provide quality training 
experiences without suffering unacceptable environmental damage. All factors that affect maneuverability 
also affect sustainability. 
 
Level to gently sloping terrain, proximity to roads (although not visible from major roads), and dry soil 
are important for areas where units assemble. These sites should not be near or across streams. Positions 
intended for use by combat arms units should be located near an area which allows adequate fields of fire. 
 
Tree canopy cover for overhead (vertical) concealment should be at least 50% and no more than 90% 
(optimum range of 60-80%), while allowing space for vehicles to maneuver between  trees. The 
arrangement of overstory trees in an assembly area is a critical factor in the usefulness of the area to 
military trainers. Various unit types have different requirements and tolerances based on their missions 
and their types of vehicles. Combat Service Support, Combat Support, Command and Control, and 
dismounted units generally need heavier overhead concealment and are less concerned about 
maneuverability. Armor, mechanized infantry, and artillery units are more concerned with field of fire 
and maneuverability and are less concerned with concealment; they tend to use areas with wider corridors 
and less overhead concealment.  
 
Shrubs and small trees are important in training areas because they provide horizontal concealment. 
However, they also restrict maneuverability, fields of fire, and within-area visibility. Needs for horizontal 
concealment vary widely with the type of unit and the training scenario. For tactical assembly areas, most 
units select amounts of horizontal concealment between 20% and 60%, in clumps or patches. Lower 
amounts allow for greater fields of fire and visibility; higher amounts allow for greater concealment but 
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also less visibility of advancing forces (and greater likelihood of mosquitoes and poison ivy). Overall, 
high variability in shrub stem  numbers and arrangement is probably desirable for training purposes. 
 
The preferred size of  an assembly area varies widely. The most frequent size selected in a study at Camp 
Ripley (Greene and Nichols, 1995) was 500 x 500m. Answers ranged from 200 x 200 m for an artillery 
firing battery to 1,000 x 1,200 m for a field train. A 500 x 500 m area is a reasonable size for most 
constructed assembly areas (e.g., company-sized units) provided that a few larger areas are provided for 
units which need them (e.g., field trains, other large units). No more than two to four entrances are 
needed; too many entrances makes control of the area difficult.  
 
Open areas. Primary uses for open areas are for air and airborne requirements, observation points, and 
firing locations for large weapons. Because environmental restrictions require mechanical excavations to 
remain 20 feet from pines, open areas are also necessary for activities which require extensive mechanical 
excavations, such as anti-armor defense, fuel points, or ammunition supply points. Open areas also 
support activities, such as armor training and field hospitals, which will not fit into forested areas, and 
training activities in simulated desert conditions. 
 
Open areas need to be level or gently sloping, and ground cover is desirable although popular areas for 
excavations may have little time to revegetate. Open areas should be without obstructions, which could 
injure parachutists or make light vehicle access difficult, and have ground vegetation to reduce the 
dust/sand from air operations. The optimum size of open areas varies with the activity’s mission. 
 
Open areas for air activities: Helicopter landing and pickup zones (LZ/PZs) require extremely durable 
surfaces to survive rotorwash. Durable vegetative cover reduces dust and sand, which cause visibility 
problems as well as additional maintenance and repair to the aircraft. LZ/PZs vary in size, depending on 
the number and type of aircraft occupying the area. Fort Bragg does not need any additional LZ/PZs but 
needs regular repair and maintenance on existing sites. 
 
Drop zones must be kept free of vegetation that could lead to injury of parachutists. Drop zones vary in 
size and length to support different scenarios. Several drop zones are being expanded, necessitating 
removal of trees and stabilization of soils following the removal. Flight landing strips, which are on 
several drop zones for military fixed-wing aircraft (C-130 and C-17), require compacted, stable soils; 
adjacent ground cover is also beneficial. Vegetation height at both ends of the FLS must not penetrate 
into the flight path 
 
Open areas for large weapons firing: Large firing locations are needed away from well-beaten paths and 
drop zones. In 1993, during development of Fort Bragg’s red-cockaded woodpecker population goal, it 
was determined that approximately 2,500 acres of forested areas would have to be removed to re-establish 
existing artillery firing locations and create tactically usable positions. Artillery positions must be at 
distances appropriate to the weapon (2-15 km) and are most useful if the location allows firing into more 
than one impact area. Artillery positions should range in size from 200 x 200 m to 400 x 800 m. Mortars 
use smaller open areas at the edge of impact areas. Drop zones are often requested by units for TOW 
(tube-launched, optical-tracked, wire-guided) missile training, as they need to train using targets at least 
1,000-2,000 meters distant. 
  
Water Resources. Installation lakes are important training sites for SCUBA, water rescue, special 
operations, decontamination, water purification, and similar activities. The lakes provide sufficient 
quantity and depth of water to meet all training needs. Major water resources need to be accessible by 
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stable roads. Vehicles accessing water for decontamination training must have a network of roads which 
allow access by one route, egress by another, and a looping road or trail which allows convenient 
‘recycling’ onto the access route. Potable water for field use is available in the cantonment and at one 
location in the southwestern portion of the training areas. A second potable water source for field units in 
the northwestern portion of the installation is desirable. 
 
Other Natural Resources. Engineers regularly need to acquire clay for maintaining field airstrips. The 
high-quality clay required for this is found in limited locations on Fort Bragg. Sand is used for ballast for 
air drops as well as for sandbags at field locations. Two sites in the training areas are identified for this 
resource. 
 
3.2.2 Training Land Requirements 
 
Application of advanced technology to modern weaponry means that we are increasingly able to see, 
target, and hit the enemy at distances from which he cannot hit back. Longer ranges of weaponry require 
more range and impact area training space than in the past   More training space is also required for 
training combined arms formations that operate over larger areas of the battlefield and with less force 
density than in the past. 
 
There is a significant shortfall in training land resources at Fort Bragg. Based on the 13-step Army 
Training Land Analysis Model (ATLAM) contained in Training Circular (TC) 25-1, Training Land., the 
single-largest maneuver acreage requirement, and the number and type of ranges needed to conduct 
individual and collective weapons training, range and training area requirements for Fort Bragg and Camp 
Mackall were computed as being 224,876 acres (Nakata Planning Group and Rust Environment and 
Infrastructure, 1995). 
 
Identified shortfalls in training land resources is primarily from requirements generated for unit missions 
rather than from natural resources. There is some effective loss in training area because of protected 
natural resources and their distributions as well as from the physical configuration of available land.  
 
Reconciliation of the shortfalls is attempted through several means. The sheer volume of training that 
must occur as compared to available resources necessitates almost constant use of resources, seven days a 
week, and innovative scheduling. In addition, Fort Bragg has maneuver and training agreements to utilize 
additional off-site (extraterritorial) lands to support training requirements. Although live-fire weapons 
training using ranges and impact areas generally cannot be conducted on extraterritorial lands, reciprocal 
agreements have been made with other Army installations and with installations from other Services to 
alleviate the problem. 
 
Because of the varied and intensive use of Fort Bragg lands and the lack of additional land to rest and 
allow timely restoration of damaged areas, activities have the potential to be environmentally significant.  
 
3.3 Effects of the Military Mission on Natural Resources 
 
3.3.1 General 
 
The Unit Leader’s Handbook for Environmental Stewardship (Department of Army, 1994) lists six 
primary consequences of intensive and continuous use of Army training lands: 
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• the loss of historical sites, vegetation, water resources, and wildlife; 
• diminished quality of available realistic training areas; 
• diminished operational security; 
• ineffective tactical operations; 
• the creation of safety hazards to personnel and equipment, and 
• an increase in training, maintenance costs, and litigation. 
 
Most, if not all, of these consequences have occurred at Fort Bragg, some more serious than others. 
 
The two major types of training conducted are maneuvers and live-firing exercises. Impacts resulting 
from these activities include the destruction of habitat, noise pollution, and dust creation. These, in turn, 
are the results of activities such as bivouacking, movement of personnel, weapons training, vehicle 
operation and maintenance, physical training, and tactical training. The intensity, severity, and types of 
resulting environmental impacts will depend to a great extent upon the type units involved in training, 
where training activities are concentrated, and the attention given to environmental considerations by 
commanders and troops. For example, activities such as the training of armored units are inherently 
damaging to land and the ecology of an area. If sensitive habitats of endangered wildlife and plants are 
avoided, environmental impacts are lessened. At Fort Bragg the habitat of the red-cockaded woodpecker 
is of special concern; thus, measures are taken to protect such habitats, which, in turn, helps protect the 
longleaf pine-wiregrass ecosystem. 
 
Based on the Nature Conservancy’s two year inventory, which found an abundance of rare plants and 
high-quality natural areas on Fort Bragg and Camp Mackall, military training and land conservation are 
compatible activities. Indeed, compared to almost all other areas in the NC Sandhills region (excluding 
Sandhills Game Land and several large privately-owned tracts), the Nature Conservancy noted that Fort 
Bragg is the region’s leader in the conservation of the longleaf pine-wiregrass ecosystem. While other 
lands in the area have been converted, Fort Bragg has in many ways retained the natural character to the 
landscape, acting as a refuge for many rare plants and animals and threatened natural plant communities. 
Nonetheless, there are threats to these resources on the installations that arise from military training 
activities (Russo et al., 1993). 
    
3.3.2 Past and Current Military Mission Impacts on Natural Resources 
 
3.3.2.1 Erosion and Siltation 
 
Commanders want to train in the kind of environment that they can expect to see in combat. In order to do 
that, the training environment must be maintained in as natural condition as possible (Holt, 1992b). One 
threat to that ideal training environment at Fort Bragg is soil erosion along numerous roads and 
firebreaks, which military vehicles use, and at drop zones.  
 
There are substantial negative impacts on land from the employment of tracked and wheeled vehicles, 
especially on steep slopes and in areas lacking vegetation. Soil is often disturbed by operations of military 
vehicles, especially on firebreaks and trails. Vehicle maneuver damages vegetation and de-stabilizes soil 
surfaces such that they readily erode during rainfall events. In addition to directly destroying natural plant 
communities and landscape features, soil loss and erosion indirectly impact upland communities by 
disturbing soil-nutrient and water regimes. The extent of damage is determined by many factors, 
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including vehicle weight and the distribution of this weight, soil type, extent of soil wetness, vegetation, 
terrain, and the type of training mission involved. If disturbed continuously or frequently, the soil loses its 
capability to voluntary re-seed and re-establish ground cover. Uncovered areas begin to erode quickly, 
and unless repair and control measures are taken, the damage becomes extensive.  
 
A major source of erosion is drop zones. These large areas are kept clear of vegetation and in the past 
were periodically disked to loosen these sandy soils and reduce paratroop injuries. Both wind and water 
erosion affect these areas. In addition, heavy use of drop zones and field landing zones during dry weather 
may have an adverse effect on soils through disturbance, subjecting it to erosion either by wind or 
subsequent rainfall. Attempts to stabilize these soils with appropriate vegetation are ongoing. 
 
Another source of ground disturbance is excavation by units for defensive positions. The preparation of 
defensive positions (force protection)--from individual fighting positions to tank ditches and artillery fire 
bases--and the use of heavy equipment to support offensive operations can result in erosion and damage 
to ground vegetation and trees. The frequency of excavations has increased dramatically over the last 
several years in conjunction with increased emphasis on force protection. Site selection and restoration of 
the excavated site can reduce erosion and sedimentation associated with the sites. Units are advised to use 
terrain features or previously excavated areas with low erosion potential when feasible, which reduces the 
acreage exposed to erosion. There are occasions when gullies are reshaped for vehicle defilades or tank 
ditches are reshaped to provide terraces to reduce the movement from the site, thus improving the site for 
training as well as for natural resources. 
 
Minor negative impacts on land result from bivouacs and training exercises in wet weather on soils and 
terrain. The severity of such impacts depends on the intensity and duration of the training and the care 
troops exercise in protecting the environment.  
 
On Fort Bragg sand dislodged from upland areas has washed into streams and lakes. There are few 
streams on Fort Bragg that have not been degraded by some level of siltation. Vehicles can cause direct 
siltation during stream crossings, which are discouraged. Although there are few published data on 
impacts of siltation on blackwater stream plant communities, The Nature Conservancy staff, Fort Bragg 
Endangered Species Branch biologists, and other biologists have observed that species diversity is 
generally much lower in streams that have suffered from high silt loads. For instance, plant species such 
as Eriocaulon aquaticum, E. compressum, Scirpus etuberculatus, and S. subterminalis can usually only be 
found in stream sections located above or well below firebreak crossings, where siltation impacts are 
minimized (Russo et al., 1993). 
 
Homogeneous substrates of shifting sand, which occur in certain streams on and downstream of Fort 
Bragg as a result of sedimentation, generally do not support diverse and abundant populations of benthic 
macroinvertebrates or the fish which feed on them. Substrate quality should improve as sediment inputs 
decline due to erosion control programs and as fine sediments are gradually flushed from the streams. 
 
3.3.2.2 Impacts on Water 
 
Minor negative impacts on water quality can result from the use of field shower seepage pits, laundries, 
water purification units, and pit latrines used during field training. A negative impact on water quality 
also can result from oil drippings of vehicles or POL spills that are not quickly contained.  
 
3.3.2.3 Vegetation Impacts 
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Military mission activities impact the forest resources in several ways and to different degrees. In 
managed forests (i.e., outside impact areas) military activities are responsible for the ignition of over 250 
wildfires annually. The policy in this fire-dependent ecosystem is to let fires burn unless they threaten 
lives or property. Even though natural resources personnel attempt to manage fire for ecological benefits, 
many wildfires result in the death of young pine regeneration and often damage larger trees. Forest insects 
attack many of damaged trees, which die as a result of these attacks. 
 
Military activities, such as gun emplacements, bivouacs, engineering equipment operations, and vehicle 
movements, often impact pine plantations by running over or uprooting young seedlings. Some pine 
plantations located between drop zones have failed following several attempts to establish trees.  
Mature trees occasionally have their bark skinned away by military equipment or vehicles. These trees 
become predisposed to forest insect attacks. Others may be knocked over by equipment. Soil compaction 
may occur in some areas that are repeatedly used for bivouac or staging areas. Trees in these areas are 
often weakened, and some die as a result of soil compaction. 
 
Vehicle and foot traffic, as well as excavation, have the potential to damage or destroy endangered plants 
or their habitats although regulations are in place putting known sites off-limits to all military activity. 
 
It is difficult to establish ground cover on firebreaks and trails due to the frequency of use by military 
vehicles. Firebreaks and deep gullies act as drainage ditches, removing water and nutrients from large 
areas of land. In other upland areas, runoff diversion ditches have degraded plant communities and altered 
nutrient and water regimes by funneling large volumes of silt into the woods. These siltation fans 
continue to grow in size each year (Rubenson et al., 1992; Russo et al., 1993). 
 
In addition, vehicles moving cross country often disturb ground vegetation which, in turn, interrupts 
prescribed fires and prevents them from burning naturally across the landscape.  
 
Forest stands inside impact areas are impacted by mission activities, such as artillery firing and other live-
fire operations. These activities start numerous forest fires that cannot be managed due to ordnance 
hazards. Some of these fires may be beneficial; however, many cause tree damage to the degree that forest 
insects attack and often kill the trees. In addition to those trees that are damaged or killed by live 
ordnance, many more become contaminated with metal fragments.  
 
White phosphorus was detected in Fort Bragg wetlands in 1992 (Simmers, et al., 1993). These residues 
are likely the result of the firing of white phosphorus-containing munitions. Thus, levels are likely highest 
in impact areas. The authors of this study recommended further study to determine effects of white 
phosphorus on waterfowl. No further action is planned on this issue. 
 
3.3.2.4 Wildlife  Impacts 
 
Significant short-term negative impacts on wildlife may result from tactical training operations. The greatest 
impact of military activities on wildlife may be from changing habitat and noise effects.  
 
Soldiers training in the vicinity of a federally-listed endangered butterfly site have trespassed into the site 
during land navigation training. Impacts of each individual violation  may not be significant, but little is 
known about the species, including the amount of disturbance or habitat destruction that foot traffic through 
the area would cause. 
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Terrestrial wildlife can be affected by noise from air and weapons-firing activities that take place over 
extensive areas of Fort Bragg. The Environmental Protection Agency (1980) published a literature review 
summarizing research on effects of noise on animals. Most studies on mammals revealed various levels of 
startle responses. Long-term impacts from these startle responses are not understood, and neither is the 
extent to which mammals become adjusted to aircraft noise. In avian studies the main response to aircraft 
noise is flushing, a particular concern with nesting birds due to the potential for egg damage. Although the 
majority of studies indicate no direct effects on egg hatchability due to noise, increased  flushing poses 
greater risk for accidental breakage or predation by other animals (Rust Environment and Infrastructure, 
1996). Bibliographies on the effects of noise on animals are available as part of the NATO Committee on 
Challenges of Modern Society’s International Bibliography on Noise (IBON) database maintained by U.S. 
Air Force. 
 
Wildlife are capable of becoming habituated or showing decreased responsiveness to stimuli after repeated 
exposure. Wildlife inhabiting Fort Bragg have been exposed to noise from training activity for many years. 
Therefore, the level of impact from noise likely would be low to moderate, depending on the sensitivity to 
noise and the degree of habituation of particular species. As a general rule, wildlife adapt to military noise. 
In fact, many endangered and game species are found downrange and in impact areas where noise is highest 
but the presence of humans is lowest. 
 
Discussions with wildlife managers on many military installations (by Gene Stout, Gene Stout and 
Associates) indicate that many wildlife species become acclimated to mission-related noise, including 
helicopter overflights, jet overflights, artillery firing, shelling and bombing detonation, etc. For example, the 
use of helicopters at Fort Sill, Oklahoma is not nearly as effective for white-tailed deer census as on private 
lands due to a very low flush rate of deer on the military reservation as the helicopter flies overhead. 
 
It is unlikely that noise at Fort Bragg adversely affects resident wildlife sufficiently to reduce population 
levels, although distributions of species on the reservation may be affected as sensitive species avoid areas of 
high noise exposure. Regarding protected species whose presence on the reservation has been confirmed, 
birds are probably the most sensitive to noise, but they also are the most mobile and capable of avoiding 
high-noise areas. During breeding seasons, however, the impact of noise is likely to have its greatest effects. 
 
North Carolina State University researchers (Mobley et al., 1996) examined reproductive and demographic 
data over a 10-year period, 1981-1990. These parameters were correlated with various types of military land 
use on Fort Bragg and indicated fecundity (number of young fledged per female) was lower at bivouac and 
drop zone sites (combined N=10), where training is characterized by intensive, relatively long-term human 
presence, than in control sites. Although sample size was small (n = 4), fecundity of clusters associated with 
artillery points was higher than any control group.  
 
Studies at Camp LeJeune Marine Corps Base, NC on troop activity noise and red-cockaded woodpecker 
feeding behavior at the nest (Status of the Red-Cockaded  Woodpecker at Camp LeJeune, 1986-1988, J.R. 
Walters, P.D. Doerr, J.S. Hammond, and J.H. Carter, III, North Carolina State University) have indicated 
that the RCW likely can withstand a modest level of troop activity in the vicinity of their nests during the 
breeding season. In this study three artillery men with a large truck, machine gun, and artillery simulators 
produced a continuous (2-hour) disturbance in the vicinity of nests. Prolonged activity would likely be 
detrimental, however, because of the depressed feeding rates during the disturbance.  
 
Preliminary results of a multi-year study to determine effects of certain kinds of training noise on the RCW 
suggest that measured levels of military training noise did not affect nesting success and productivity (Pater et 
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al., 1999). RCW flushed infrequently and returned to their nests quickly. Noise sources included large and 
small caliber live-fire, helicopters, military vehicles, artillery simulators, Multiple Launch Rocket Systems, 
fixed-wing aircraft, and blank fire testing. It should be emphasized  that these are preliminary, and distances 
between noise source and cavity trees varied (except for vehicles and helicopters, most noise events were at 
least 500 meters from RCW nests). The density of RCW clusters on Fort Bragg make the results of this 
study irrelevant for most locations on Fort Bragg (i.e., few noise events would be at least 500 meters from 
RCW nests). 
 
In addition to any noise impacts, rotary wing aircraft hovering directly over individual trees within a forested 
habitat can cause extreme downward air movement which could dislodge nesting material and nestlings in 
that particular tree.  
 
Clearly, training directly impacts ground- and low shrub-nesting birds by off-road vehicles crushing nests. 
Setting up activities on/around nest sites may cause nest abandonment and loss of nestlings due inability of 
parents to care for and/or feed their young. There is a potential for similar impacts on small mammals or 
herptiles. Equipment and vehicles on grass cover both in the openings and forest areas surely indirectly 
impact nesting habitat. There also probably are some impacts on coarse woody debris as the principal cover 
for some species, but the extent of this is not known. 
 
If an animal crosses a live-fire range in front of targets, it may become an accidental victim. Since many 
humans, in general, kill snakes for no reason, it is believed that the number of troops in woods is directly 
related to the number of snakes killed. Pigmy rattlers (Significantly Rare in NC), as well as venomous 
species, would be candidates for this kind of impact. Also, scarlet snakes and scarlet kingsnakes would likely 
be killed due to similarity of appearance with coral snakes. 
 
Other military activities which potentially may affect wildlife include the use of military obscurants (smokes) 
and chemical compounds (tear agents such as CS). Protection is provided to the endangered RCW through 
Army regulations which prescribe distances from RCW trees for such operations. 
 
Trash, communication wire, and concertina wire left in the field presents a potential hazard to wildlife as 
well as to personnel. Meal (MRE) pouches can choke animals tempted by food  stuck in them. Wire left in 
training areas may get in the way of forestry, wildlife, and land management operations, as well as present 
hazards. 
 
3.3.2.5 Other 
 
Among the most obvious compartments visible on Fort Bragg aerial photos are the major impact areas 
(McPherson, Coleman, MacRidge, and Manchester) used for live-ammunition training. Large sections 
within impact areas have been degraded due to frequent shelling, but many sections are still forested and 
support excellent examples of longleaf pine communities, as well as an abundance of rare plant occurrences. 
The periphery of impact areas (formerly called danger areas) act as buffer zones between impact areas and 
surrounding training areas. 
 
In the past, natural resource management occurred in portions of the impact areas. Management included 
prescribed burning, forest product harvesting, hunting, natural resources surveys and monitoring, and 
control of wildfires in the periphery. Endangered species surveys and monitoring were also conducted in the 
interior, outside of permanently dudded target areas.  
 
Due to the potential for unexploded ordnance (duds) in impact areas and change in policy, impact areas, 
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including the former danger areas, were virtually closed for natural resource management in the early 1990s. 
There is currently no active management of natural resources in these areas. Civilian access is allowed on 
non-dudded ranges but restricted elsewhere except with Explosive Ordnance Disposal (EOD) escort during 
specific periods (twice a year during a one-week post police, May and November) for management. Other 
Fort Bragg/DA civilian access to the dudded areas is on a case-by-case basis. 
 
The access changes have resulted in minimal data collection and management of natural resources in the 
impact areas. The difficulty in collecting data on known endangered species sites in the impact areas has 
resulted in limited monitoring and in estimation of population size and growth based on sampling. Research 
and studies on endangered and rare species in the impact areas could provide information which would 
help in their management and potential recovery,  but the impact areas are not accessible for the time 
required to collect such data. In the case of the St. Francis’ satyr, an endangered butterfly known only on 
Fort Bragg and almost exclusive to the impact areas, lack of these data will hinder efforts to gather basic 
information. 
 
3.4 Effects of Natural Resources or Their Management on the 
Military Mission  
 
At Fort Bragg substantial restrictions are imposed on training due to natural resources needs. Restrictions 
include those specific to particular training areas as well as restrictions that limit a particular type of 
training wherever it may be conducted. While cumulative restrictions are severe, specific restrictions are 
generally not absolute and at least some training can normally occur. Cumulative restrictions have the net 
effect of reducing available maneuver training area by almost 15% over 19,000 acres. These restrictions 
have an even greater impact when one considers that the restricted acreage is spread throughout the range 
and training area. This creates ever-changing and ever-challenging operational constraints for leaders as 
they attempt to program realistic and meaningful training for their soldiers (Nakata Planning Group and 
Rust Environment and Infrastructure,  1995). 
 
3.4.1 Land Management 
 
The land management program at Fort Bragg emphasizes enhancement of longleaf pine-wiregrass 
ecosystem as RCW habitat and military training area. There is some dichotomy in this management, 
because managing for perpetuation of the longleaf forest entails controlled burns to remove the hardwood 
midstory and understory. Due to a three-year rotation and patchy burns, this is not a complete removal, but 
it removes some tactical cover that is beneficial to military training. In addition, as areas are subjected to 
burning, they are temporarily closed to other uses. However, training has been continued without 
impairing mission readiness (Nakata Planning Group and Rust Environment and Infrastructure, 1995).  
 
On the other hand, a mature longleaf pine/wiregrass ecosystem is relatively ideal for maneuver compared 
to other pine-dominated systems. The wide spacing of trees and short understory allow movement of 
many vehicles that are precluded in areas which have a close spacing between trees, such as the Northern 
Training Area. Few longleaf stands on Fort Bragg are mature, but the overall forest will improve with 
regard to its ability to support  mission activities as timber matures and can be thinned. Thinning or 
removal of pine trees on Fort Bragg is limited to ensure sufficient forage for the endangered red-cockaded 
woodpecker. 
 
3.4.2 Wildlife and Vegetation 
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Generally, wildlife and vegetation, (the ecosystem) at Fort Bragg, are benign to military training, rather 
than restrictive. The ecosystem provides a realistic environment for much of the unit training that is 
required at Fort Bragg. Exceptions are restrictions imposed for protection of endangered species, 
particularly the red-cockaded woodpecker as described in Section 3.4.2.2 (Nakata Planning Group and 
Rust Environment and Infrastructure, 1995). 
 
3.4.2.1 Non-endangered Wildlife 
 
Management of non-endangered wildlife resources at Fort Bragg creates minimal restrictions affecting 
weapons or maneuver training capabilities on the installation (Nakata Planning Group and Rust 
Environment and Infrastructure, 1995). Training needs have priority over hunting for reserving land. 
Planted wildlife food fields are off-limits to training when planted, but otherwise the openings are 
available for military use. The planting of food fields, contractor data collection data, and conducting 
wildlife research do not have impacts provided they are coordinated in advance with Range Control. 
When not coordinated with military activities, these activities can jeopardize individual safety or interfere 
with training activities.  
 
3.4.2.2 Endangered Wildlife 
 
3.4.2.2.1 Saint Francis Satyr 
 
The area required for protection of the endangered butterfly, St. Francis satyr, has not created significant 
cumulative restrictions to land use to date. A comprehensive survey to identify all known sites is due for 
completion by the end of 2001. 
 
Training requests and projects require that the proposed action area be surveyed for suitable habitat of the 
St. Francis satyr. This can be accomplished year-round. If suitable habitat is present, then a survey is 
conducted for the presence or absence of individuals during peak flight periods.  
 
From time to time the presence of the butterfly has caused extensive efforts to ensure that specific training 
events do not impact this species or any candidate species. Consultation with the USFWS is sometimes 
delayed six months or longer while waiting for the appropriate season to see if this endangered species is 
on a given project area. Construction of additional targets on Range 30 was thus halted to determine if the 
St. Francis satyr was in the project area (Davis, 1995). The presence of St. Francis’ satyr in a heavily used 
land navigation site has presented some challenges in protecting the site and having soldiers avoid the 
area during their navigation.  
 
3.4.2.2.2 Red-cockaded Woodpecker 
 
The most critical and immediate (most visible) natural resource program at Fort Bragg is management for 
the red-cockaded woodpecker (RCW). This endangered species serves as an indicator of the health of the 
longleaf pine-wiregrass ecosystem (Rubenson et al., 1992). Recovery efforts for the RCW at Fort Bragg 
dominate management practices and substantially affect how and where military training is conducted. 
Map 3.4.2.2.2 depicts RCW clusters on Fort Bragg. 
 
The protection of RCWs and management of their habitat has led to the establishment of a  varying 
restrictions that apply to land use around RCW sites. Protected areas are as follows: 
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Cavity/start trees. Cavity trees are live, pine trees in which a cavity or start has been created either 

naturally by a RCW or artificially by biologists. Cavity/start trees are marked by double bands of 
white paint and are the center of restricted areas. 

Cluster areas. A  cluster is an aggregate of cavity and cavity-start trees, which may or may not be 
occupied by RCW. 

Foraging partitions. Foraging partitions are areas surrounding clusters site-designated as RCW foraging 
The size  of the partition depends on the quality of the habitat. Some may be 200 acres or less, 
and others may be out to a half-mile (502 acres). 

 
Fort Bragg has the second largest population of RCW in the world and the largest on Department of 
Defense lands. In 1994 there were 433 total cluster areas for which Fort Bragg was directly responsible. 
 MAP 3.4.2.2.2: RCW Clusters 
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The 433 clusters covered 12,353 acres, with an average size of 28.5 acres per cluster. 
 
Under a 1990 U.S. Fish and Wildlife Service (USFWS) Biological Opinion, training within RCW clusters 
was restricted to transient foot traffic and transient vehicle traffic on established roads and trails. No other 
military training was permitted. All clusters were protected equally, whether or not the RCW lived in the 
site at the time, and all clusters were given forage partitions. Considering overlaps, 9,600 acres of critical 
maneuver land were restricted due to the presence of RCW clusters (Nakata Planning Group and Rust 
Environment and Infrastructure, 1995). In addition, virtually all Fort Bragg training area, with exception 
of the Northern Training Area, fell into a foraging partition. Although there were no specific training 
restrictions in foraging areas, the number and size of pines in pine and pine-hardwood stands could not be 
reduced below minimum standards set by USFWS. 
 
In 1996 the Department of Army and the USFWS agreed on new management guidelines for the RCW 
(Management Guidelines for the Red-Cockaded Woodpecker on Army Installations, Department of the 
Army, 1996; aka “1996 Guidelines”). These 1996 Guidelines reduced the number of protected sites, 
reduced the size of the protected area for each cluster, and allowed more training within sites. The new 
training restrictions became effective upon publishing Fort Bragg Range Regulation 350-6 in December 
1998. The new restrictions, in essence, allowed military activities of a transient (maximum 2-hour) nature, 
including off-road vehicle maneuver and hasty defenses, in cluster sites. In addition, clusters with no 
RCW occupants in 1996 were removed from all restrictions. However, training-restricted clusters were to 
be added back on the landscape each year until reaching a “mission-compatible” goal of 355 clusters. 
Training restrictions also were applied only within 200 feet of individual cavity and cavity-start trees, 
increasing the area for unrestricted training activities. The total restricted cluster area in the maneuver 
training area was thus reduced in half when the1996 Guidelines became effective. 
 
3.4.2.2.3 Specific Effects on Military Training 
 
Scheduling. Habitat preservation increases the difficulty of scheduling diverse training activities that 
occur at Fort Bragg. Scheduling is particularly difficult during late spring and summer when critical 
military and ecological events coincide. Weather and the condition of midstory growth require that 
controlled burning take place in spring/summer. The need for several consecutive dry days makes fire 
setting difficult to schedule. The RCW nesting season occurs during late spring and early summer when 
the birds require the least disturbed environment. Military activities also peak at this time of year. The 
NCARNG traditionally schedules most Fort Bragg training during summer because many of its members 
are teachers and students. 
 
Other off-post units also conduct more exercises during summer. The USFWS  Biological Opinion does 
not consider seasonal variations in allowable activities as part of its reasonable and prudent alternatives. 
Because of these conflicts, some unit exercises were diverted to other installations (Rubenson et al., 
1992). 
 
Maneuver Training. There is essentially one RCW cluster for each square kilometer of maneuver land on 
Fort Bragg and Camp Mackall. Prior to the implementation of the 1996 Guidelines, when a unit 
conducting a tactical exercise approached an RCW cluster site, the unit had to cease training (i.e. attack, 
consolidation, retrograde, etc.), move carefully through the cluster site, and then resume training. If the 
unit was using tracked or wheeled vehicles as part of the exercise, these vehicles had to negotiate the site 
carefully, ensuring they stayed at least 50 feet away from cavity trees, or find an existing road to transit 
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through the site. A unit trying to maneuver and replicate the fast-flowing tempo of the modern battlefield 
had to slow or stop its movement, align itself with the existing road or trail network in the cluster site, or 
maneuver around it, where they would likely encounter another cluster site. This obviously disrupted 
doctrinal combat formations, channeled troops and vehicles, and violated precepts of fire, maneuver, and 
dispersion. Protective actions, such as closing trails that dissected RCW areas in training areas M, O, and 
R during summer 1992 and trails in training areas BB and CC (except for five firebreaks) in November, 
1993, increased traffic on other available avenues of march. Some cluster sites could be incorporated into 
the battle as minefields or contaminated areas; however, normal combat operations used to negotiate such 
obstacles cannot be conducted in the cluster sites. The profusion of the cluster sites thus presented an 
unrealistic obstacle or barrier play. Night operations were even more difficult as even the best night vision 
devices have limited capability to detect painted bands on the cluster trees (Rubenson et al., 1992; Davis, 
1995). 
 
Maneuver training within RCW cluster sites (within a 200-foot radius of all RCW cavity trees) was 
enhanced by the 1996 Guidelines. Light infantry units could establish hasty defenses, including digging 
hasty fighting positions and firing weapons. The 1996 Guidelines allow off-road wheeled and track 
vehicle traffic in RCW cluster sites, provided vehicles do not get closer than 50 feet of a marked cavity 
tree unless on existing roads, trails or firebreaks. 
 
Combat Engineer Training. Engineer training in support of combat operations involves use of heavy 
equipment such as bulldozers, road graders, bucket loaders, and small emplacement excavators  to 
construct drop zones, landing zones, flight landing strips, fortifications, fighting positions, barriers and 
obstacles, anti-tank ditches, etc. This equipment cannot be used if it is likely to damage endangered 
species habitat, thus restricting training to open areas that do not necessarily support ongoing training 
exercises. Engineer unit ability to support anti-armor defense training and Infantry Task Force EXEVALs 
is restricted because they cannot construct obstacles in accordance with doctrine and terrain and cannot 
use all their equipment in the manner it was meant to be utilized. Current doctrine relies heavily on 
digging fighting positions to protect vehicles and personnel from effects of indirect fire weapons, but 
engineers cannot dig these positions for supported units if habitat for endangered species will be affected. 
This prevents proper employment and skews the planning process. Current restrictions prevent digging 
within 20 feet of any pine tree six inches or greater in diameter to prevent damage to the root system. As 
most of Fort Bragg  is currently pine forest and therefore RCW habitat, this seriously hampers realistic 
engineer training (Rubenson et al., 1992; Davis, 1995). 
 
Aviation Training. Aviation units must maintain gunnery proficiency by firing direct-fire weapons. 
Helicopters fire from aerial firing points located around impact areas. The presence of woodpecker habitat 
sites has rendered five points totally unusable and made 10 others inaccessible. Range safety fans for 
specific ammunition must also consider RCW habitat, resulting in narrowing fields of fire and restricting 
training opportunities. Furthermore, low level helicopter operations along the southern portion of Fort 
Bragg are also adversely affected by the presence of  RCW habitat (Rubenson et al., 1992; Davis, 1995). 
 
Artillery Training. The artillery’s mission requires maintaining proficiency in the operation of its 
howitzers. In 1992, 25 percent of existing firing points were identified as unusable, and 27 percent more 
did not allow the battery commander to tactically deploy guns due to environmental regulations. Battery 
leaders and survey parties must have numerous firing positions to develop skills and procedures in 
correctly determining the battery location. Limited available firing points cause units to rely on existing 
data, thus not allowing artillery units to train the way they fight... compiling data rapidly and shooting and 
moving frequently. Also, the reduced number of existing suitable firing points significantly detracts from 
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the artillery’s most important mission of providing danger-close live fires to infantry (Rubenson et al., 
1992; Davis, 1995). Removal or identifying some of the inactive red-cockaded woodpecker sites as 
“supplemental sites” under the 1996 Guidelines increased the number of firing points, but not 
significantly. With enough time, pine trees surrounding the points will increase in size (basal area and 
diameter) so that fewer trees will be required to meet the FWS minimal requirements.  
 
Infantry Training. Infantry units’ METLs require them to conduct combined arms operations and 
anti-armor defenses. Training with engineer and armored units is imperative. However, due to restrictions 
placed on the use of engineer digging equipment (which precludes digging within 100 feet of streams and 
20 feet of any pine tree six inches or greater in diameter) and limited maneuver areas for tracked vehicles, 
infantry units alter the way they plan and execute training missions. Live fire training has had to be 
altered to avoid RCW areas, making live fire exercises “canned”, this decreasing their value for training. 
As a result, infantry units could only conduct limited combined arms training, which affects their ability 
to accomplish critical tasks. Small units, even down to squad level, could not conduct normal tactical 
operations. Units had to plan avenues of attack and approach around endangered RCW and plant areas, 
again forcing not a doctrinal or tactical plan, but one based largely on environmental considerations 
(Rubenson et al., 1992; Davis, 1995). It is expected that there will be fewer impacts on maneuver and 
small arms firing under the 1996 Guidelines, although engineering and armored units will still have the 
same restrictions other than for maneuver through RCW sites. 
 
Range Closures and Impacts. In the interest of training realism and efficiency, certain range complexes 
have been created to combine several weapons systems to take advantage of smaller land footprints and 
make maximum efficient use of state-of-the-art scoring systems. In October 1991, based on consultation 
with the USFWS (USFWS, 1985a), training operations on Range 67, a $1 million .50 cal. machine-gun 
qualification range upgraded in 1987, and Range 63, a multipurpose range built in 1985 at a cost of $20 
million, were suspended to prevent possible excessive take of the RCW. Range 63 is the only range 
complex at Fort Bragg which provides computerized scoring of combined arms live fire exercises 
including tank and aerial gunnery tables. This range negated the need for five other single purpose ranges 
(Holt, 1992b).  
 
Range 78, a $2 million computerized aerial gunnery range, and 50 percent of Range 79, a $1.2 million 
anti-armor range, were also closed. Ten months later in August 1992,  the USFWS  issued the Coleman 
Danger Area biological opinion (USFWS, 1992a) authorizing resumption of restricted operations on 
Ranges 63 and 67 and unrestricted operations on Ranges 78 and 79. During the 10-month training hiatus, 
units had to utilize older, less efficient ranges or travel to other installation to conduct their normal 
training at a cost of approximately $632,000. In May 1992, as a result of further consultation with the 
USFWS, nine of 16 lanes on Range 56, a $1.1 million M-16 rifle qualification range, were closed, and the 
$2.3 million modernization of Ranges 33 and 43 (both M-16 qualification ranges) was postponed for 24 
months (Rubenson et al., 1992; Holt, 1992a; Davis, 1995).  
 
In January 1995, in response to the MacRidge jeopardy opinion (USFWS, 1994a), four of 10 lanes on 
Range 30, a $1.1 million complex and Fort Bragg’s only automated machine-gun range, were closed. This 
range was opened in February 1997 after construction of backstops to protect three RCW cluster sites at 
an estimated cost of $25,000. In addition to the foregoing, Fort Bragg spent $635,000 to construct berms 
to protect cluster sites on 20 ranges (Davis, 1995).  
Closing ranges probably had a negative effect on unit readiness. Army ranges are designed to support a 
comprehensive training strategy to replicate, as closely as possible, conditions which would be 
encountered in war. These ranges challenge and test the entire system of personnel, tactics, equipment, 
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and ammunition. Units fly the actual equipment, fire the same weapon, and sometimes even use the same 
lot of ammunition that they would use in combat. Because they may deploy within 18 hours of 
notification, in most cases units at Fort Bragg do not have time to train-up for the mission prior to 
deployment. Fortunately, the impact of their inability to train during the period of range closure was not 
tested in combat (Davis, 1995). 
 
3.4.2.3 Non-endangered Vegetation 
 
In addition to controlled burns (discussed under Section 9.11, Fire Management), management of 
vegetation includes protection of longleaf pines. Pines provide necessary RCW habitat. Because the 
number of trees is less than RCW foraging needs, all trees are protected from intentional damage unless 
specific permission is granted for pruning, removal, etc., and no mechanical digging is allowed within 20 
feet of any 6-inch diameter pine tree (Nakata Planning Group and Rust Environment and Infrastructure, 
1995). 
 
Construction of blockades with trees or demolitions and emplacement of Claymore mines are effectively 
stopped. Removal of parachutes from trees requires waiting for appropriate wildlife personnel to come to 
the site, determine the best method for removal of the chutes (if possible), and approve the method, so 
long as a pine tree is not cut. At night or weekends, this can result in units having to post a guard until 
wildlife personnel are available during regular working hours. Parachutes--costing $800 to over $10,000 
each--that cannot be removed have to be left in the trees. 
 
3.4.2.4 Endangered Flora 
 
Locations of federally-listed plant species are buffered with signs and are off-limits to military activity. 
These buffered locations vary in size, based on the size of the plant population and the presence of 
suitable habitat. With habitat improvement, plant numbers generally increase, necessitating a need for 
expansion of the buffer. These buffered locations have not created significant cumulative restrictions to 
land use. 
 
However endangered plants do, on occasion, require some effort to ensure that training events resulting in 
earth disturbance do not impact listed species and candidates. Surveys of proposed project areas for listed 
plants are restricted to spring/summer, and USFWS consultation may require six months or longer while 
waiting for the growing season to see if endangered species are on the project area if the habitat is suitable 
for them. If the habitat is not suitable, there are no delays. 
 
Military training is prohibited in endangered plant sites, requiring units who encounter these sites to find 
alternative locations. Most federally-listed plants on Fort Bragg are near streams and do not have a 
significant impact on training. Some endangered plant sites are in high hazard impact areas. These areas 
are hazardous, have been put off limits by Army regulations and pose a significant threat to human life. 
(Davis, 1995). 
 
3.4.3 Soils 
 
Soils on Fort Bragg are generally well-drained and easily eroded if denuded of vegetative cover. 
Consequently, intensive training activity can damage areas and expose them to serious erosion. The 
training paradox is that the Army needs to train intensively to simulate realism of battle, and training can 
damage the natural environment upon which realism depends. Engineer units are advised to put 
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mechanical excavations in areas that are already disturbed or have sparse vegetation to reduce the 
damage, but digging and off-road vehicle use reduce the amount of vegetative cover. Drop zones, 
required for parachute and paradrop training, are on flat ridges above streams. These areas were 
traditionally disked to keep them free of woody vegetation, but the droughty soils supported only sparse 
ground cover. As a result, gullies developed which were dangerous to paratroopers as well as impassible 
to vehicles traversing edges of drop zones. These and other areas with severe erosion damage on Fort 
Bragg are off-limits during restoration, but they do not impose cumulatively significant restrictions on 
training (Nakata Planning Group and Rust Environment and Infrastructure, 1995). 
 
3.4.4 Water 
 
Protection of surface waters is important for Fort Bragg and downstream users of water. Water protection 
is achieved in part by the imposition of a 100-foot-wide buffer strip along the shore of each lake and bank 
of each steam on Fort Bragg. Within the buffer area, hand-dug fighting positions are allowed, but no 
mechanical digging or earth moving is normally allowed. This restriction does not preclude training, but it 
limits the usefulness of areas adjoining streams and lakes (Nakata Planning Group and Rust Environment 
and Infrastructure, 1995). 
 
Restricted areas cover 10,821 acres including streams and lakes. Subtracting the portion within impact 
areas and overlapping with RCW cluster areas, the net area restricted due to stream and lake buffers is 
6,305 acres. Surface waters on Fort Bragg are depicted in Map 6.1.2 (Nakata Planning Group and Rust 
Environment and Infrastructure, 1995). 
 
3.5 Future Military Mission Impacts on Natural Resources 
 
The balance between military training and stewardship of the environment changes constantly. There will 
never be a magical moment when we can say: “This is It. We’ve found the right mix”. Fort Bragg 
provides more than 1.8 million man-hours of training every year and does it while protecting four 
endangered species and 20 candidate species and handling more hazardous waste, solid waste, and other 
environmental concerns than are faced by most towns and cities in this nation. We know better than to 
look for the one answer; there is no formula by which we balance training and the environment. What we 
do have, however, is a shared commitment to care for our larger environment, the one that includes the 
troops as well as the woodpecker and the sumac and the waters and the air. Because of this, we’ll always 
be capable of solving problems as they unfold. 

COL R.M. Danielson 
 
It is difficult to quantify effects of future military missions on natural resources at Fort Bragg and Camp 
Mackall. If mission, land area, and intensity of training remain unchanged, mission impacts on natural 
resources will remain similar to those today. Fort Bragg’s mission is not likely to change,  nor (with the 
exception of the recent Overhills acquisition) in this era of declining resources, is the size of its land area 
(Nakata Planning Group and Rust Environment and Infrastructure, 1995). However, this may not be true 
for training intensity.  
 
Historically, the intensity of training (operational tempo) at Fort Bragg has increased about 10% per 
annum (Lynch, 1997). Limited analysis of FY 93- 98 data (q.v. table Section 3.1.3) indicates the intensity 
of training at Fort Bragg has somewhat declined. Except for personnel utilizing maneuver training areas 
(which is stable to increasing), there has been a modest decline in both the number of events and 
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personnel participating in those events for most categories. During FY 93-98 there have been marked 
declines in personnel paradrop events, personnel participating in training requiring impact areas/ 
observation posts, and USAF fighter sorties. There has been a decline in the number of fixed-range 
events, largely due to range closures for modernization. These declines were offset by marked increases 
in off-post active component (AC) personnel training on Fort Bragg and a significant increase in the 
number of training sorties by USMC aircraft. In view of ongoing Army-wide reduction in AC forces 
following the Cold War and a National strategy that requires more emphasis on Joint and Special 
operations, these changes are not surprising. 
 
Whether or not the decline in training intensity during FY 93-98 merely marks a perturbation in the 
historic trend (10% annual rate of increase in training intensity) will not be evident for some time. In the 
meantime, although training intensity on Fort Bragg ranks among the highest in the world, the appropriate 
conservation programs are in place and, if adequately resourced, will ensure training effects on natural 
resources will be minimal and/or mitigated. 
 
3.5.1 Acquisition of Additional Land 
 
Since its establishment in 1918 as a light infantry and field artillery training post, and an initial expansion 
in 1926, the size of Fort Bragg remained about the same until the early 1980s when weaponry and Army 
doctrine underwent dramatic changes. These changes were driven by a number of factors, including 
publication of the 1986 version of FM 100-5 Operations, which emphasizes maneuver warfare. Prompted 
by a 1983 Department of the Army-directed  land use study which identified a training land  shortfall at 
Fort Bragg of 154,000 acres, a 12,733-acre tract was purchased in 1986 that is today’s Northern Training 
Area. Fort Bragg is currently implementing all reasonable actions to reduce the training land shortfall, 
including the 1997 acquisition of 10,580 acres of land (Overhills tract) adjacent to the Northern Training 
Area (Holt, 1992a; Holt, 1992b; Nakata Planning Group and Rust Environment and Infrastructure, 1995; 
Davis, 1995; XVIII Airborne Corps and Fort Bragg, 1997e). 
 
The Overhills tract is currently restricted to low-impact military training. Only one company-level 
training activity (approximately 250 soldiers) is allowed on Overhills at any one time. Activities are 
limited to dismounted movement, airmobile insertions and extractions, limited military operations on 
urbanized terrain (MOUT), and limited fixed activities in open fields. Vehicles must remain on 
maintained roads. Excavations are limited to only hasty hand-dug individual fighting positions. Flame-
producing munitions are not permitted without justification and risk assessment concluding minimal risk. 
After completion of an Environmental Impact Statement allowing full use, there will be significantly 
increased impacts on natural resources. These impacts are expected to be of the same nature as those seen 
on the main installation training areas. Full training will also result in fewer hunting days on that tract. 
 
Other initiatives that are anticipated to reduce military impacts on natural resources include the Private 
Lands Initiative, in which private landowners enter into conservation agreements which also allow a 
limited degree of military training on the land. Since Fort Bragg has a training land shortfall, efforts such 
as this to spread the training over a larger area may reduce negative impacts of intense training by 
reducing training density. 
 
3.5.2 Unit Changes 
 
The Land-Use Requirements Study, Fort Bragg North Carolina (Nakata Planning Group and Rust 
Environment and Infrastructure, 1995) projected few additional stationing changes or significant 
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reorganizations that will impact natural resources on Fort Bragg in the immediate future. The Fort Bragg 
military population should continue to be relatively stable, as has been its history. The installation 
experiences a fair amount of “tweaking” within main organizations that use the installation as a training 
base, but there are few significant changes to units, personnel, or missions. The most apparent impact on 
training requirements is the result of advancements in technology related to vehicles and weapons (Nakata 
Planning Group and Rust Environment and Infrastructure, 1995).  
 
There are almost constant improvements of organizational equipment (weapons and vehicles) which 
typically result in increased land requirements for training. New  weapons systems and munitions that 
could soon be added to units training at Fort Bragg and that may generate increased training land 
requirements include JAVELIN (manportable antitank missile system),  Stinger reprogrammable 
microprocessor (RMP) air defense missiles with Block I and Block II seekers for MANPADS and 
Avenger, the Longbow Apache helicopter, and 155mm howitzer projectiles with Sense and Destroy 
Armor (SADARM) submunitions (Association of the United States Army, 1996). 
 
The 307th Engineer Battalion has added a new tracked dozer, replacing the D5 dozer. The new dozer has 
rubber tracks instead of metal and is much more mobile than its predecessor. It does not have to be taken 
to engineer sites on a low-boy trailer; it is driven to the sites. This is expected to result in more impact on 
roads, as well as potentially more sites that can be excavated during training exercises. It will, however, 
lessen impacts associated with tracked vehicle use. 
 
A new obscurant, graphite smoke, is being assessed for potential impacts on endangered species. There 
are no significant impacts on adult RCW, but studies on juveniles are not complete. Fort Bragg will 
restrict use of the smoke during the breeding season until the results of those studies are analyzed. The 
cost of graphite smoke generation may limit its use after initial unit training. 
 
Another equipment change has been the introduction of the Biological Integrated Detection System 
(BIDS), using Bacillus subtilis var. niger and kaolin dust as biological agent simulants. No significant 
impacts on the environment are anticipated.  
 
National Guard components that train at Fort Bragg have reorganized, resulting in the loss of an armor 
battalion, the addition of a combat engineer battalion, and changes in the mechanized infantry brigade. 
The National Guard is planning to add a MLRS (Multiple-Launch Rocket System) battalion, which will 
train at Fort Bragg. It is expected that the impact of these tracked vehicles will add to the challenges of 
controlling soil erosion. 
 
3.5.3 Construction 
 
Range modernization projects and new facilities to support mission needs will continue to occur at Fort 
Bragg. Two drop zones, Normandy on Fort Bragg and Luzon on Camp Mackall, are being extended in 
length to accommodate larger personnel paradrops. This will require removal of trees and increase potential 
erosion. Luzon Flight Landing Strip is also proposed for lengthening to allow larger aircraft landing. A new 
live-fire MOUT facility is being constructed. Operation of this facility is likely to have significant impacts on 
vegetation in the vicinity. Likewise, construction and use of a world-class airfield seizure facility located on 
Holland DZ is going to increase activities in the vicinity and increase impacts on natural resources. 
 
3.5.4 Environmental Stewardship 
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The Army is being forced to make do with less in terms of both quantity and quality of training lands. 
Effective training resources must be managed so as to not exceed the optimum training carrying capacity 
of sites to ensure the long-term use of the resource can be guaranteed. Similarly, nearly all installations 
are faced with encroachment from surrounding communities. Fort Bragg must regularly address noise 
complaints from adjacent, newly established housing developments. 
 
There are numerous positive effects of the military mission on natural resources. The most general and 
most significant on Fort Bragg is commitment to natural resources management, including minimizing 
and mitigation of military mission damage. This natural resources commitment is beneficial for both 
natural resources in general and people who use natural resources products.  
 
The presence of Fort Bragg continues to conserve natural ecosystems by preventing development and 
municipal expansion and by ensuring that land uses are conducted in a manner that protects the 
environment. Natural resources considerations and safety demands associated with the training mission 
limit the extent of other potentially damaging land uses. 
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 4.0 FACILITIES 
 
4.1 Overview 
 
4.1.1 Fort Bragg 
 
Most of Fort Bragg is an undeveloped rural area used for military training, weapons ranges, and parachute 
drop zones. Most training area is woodlands. About 21 square miles (10 percent of the total land area) at 
the east end of the  reservation is developed as a Cantonment (Section 7.1.2) (Nakata Planning Group and 
Rust Environment and Infrastructure, 1994). Overhills remains largely rural, as does most of southern 
Harnett County (XVIII Airborne Corps and Fort Bragg, undated C).  
 
Fort Bragg, including Pope Air Force Base (AFB), Camp Mackall, and Simmons Army Airfield, is 
among the largest and busiest military installations in the world. With a workforce numbering 49,057 
military and 9,715 civilians (XVIII Airborne Corps and Fort Bragg, 1994) and a total population (active 
military and dependents, retirees and dependents, and civilian workers) approaching 177,000, the 
installation can be compared to any small city in America with all attendant facilities and functions. At 
the close of FY 95 real property on Fort Bragg and Camp Mackall was valued at $ 935.3 million, 
including 26,919,764 square feet of building space, 4,843 units of family quarters, and eight schools. 
Ongoing major construction was valued at $127.5 million; minor construction at $2.7 million; backlog 
maintenance and repair at $68.8 million; and deferred housing maintenance and repair at $19 million. 
Estimated total direct and indirect economic impact on the 10-county local economy for FY 95 was $4.2 
billion (XVIII Airborne Corps and Fort Bragg, 1995a). 
 
4.1.2 Overhills 
 
The Overhills tract has numerous structures, some dating from as early as the late 1800s. The collective 
significance of buildings erected in the 1900s-1930s is for having housed the recreational and agricultural 
pursuits of members of the Percy Rockefeller family. Overhills has one of the largest group of buildings 
on one such tract in North Carolina that has been erected and/or maintained for the leisure activities of 
one family. There is a 100,000 gallon prefabricated metal water tank which services the family residences 
(XVIII Airborne Corps and Fort Bragg, undated C). This area is being prepared to support military 
training missions. 
 
4.1.3 Camp Mackall 
 
The Camp Mackall cantonment was developed to house 26,146 enlisted soldiers and 2,671 officers. A 
concrete, 2-runway airfield, 1,963 buildings, a 1,201-bed hospital, and a complete system of paved roads 
and utilities were built. The present sub-installation contains the Mackall Army Airfield which is in 
relatively good condition. A significant portion of the paved street and road system constructed in World 
War II remains. With the exception of the airfield, which is still maintained as an open turfed area, pine 
regrowth has become established in formerly built-up areas (Nakata Planning Group and Rust 
Environment and Infrastructure, 1995). 
 
4.2 Transportation System 
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4.2.1 Road and Trail System 
 
The Fort Bragg Soil Conservation Master Plan (XVIII Airborne Corps and Fort Bragg, undated A) notes 
the road and trail network on the reservation includes 271 miles of paved roads, 167 miles of tank trails, 
106 miles of dirt range roads, and 485 miles of firebreaks. The firebreak/access system was constructed 
for forest fire control access and to facilitate efficient prescribed burning. Construction followed years of 
large damaging wildfires, many of which spread to adjacent civilian property and caused damage. Today, 
the system is heavily used by the military during training exercises and provides transition of traffic 
through endangered species sites. Maintenance of the 485-mile system is demanding with emphasis 
placed on erosion control (XVIII Airborne Corps and Fort Bragg, 1990a).  
 
4.2.1.1 Roads in the Range and Training Areas 
 
Access to the installation is via a network of maintained roads, including dirt and paved roads and trails 
and firebreaks. The primary purpose of roads outside the cantonment is to transport troops and equipment 
between the Cantonment and ranges and training areas. Due to the sandy nature of soils, the grade, and 
drainage maintenance program, unpaved reservation roads are generally in good condition for heavy 
vehicles and are passable within four hours after heavy rains. Protection from damage by tracked vehicles 
to the asphaltic concrete of paved installation roads is provided in critical areas, such as crossings and 
turning points, by use of reinforced concrete pads. Numerous wooden bridges are maintained within the 
training area. 
 
NC Highway 87 runs through the main Overhills tract in a northwest-southeast direction and provides 
access to surrounding communities, Fort Bragg, and Pope Air Force Base. Vass Road (SR 1001), SR 
1117, and SR 1120 are secondary roads which run through the main tract. The Hart Farm tract lies along 
the southern margin of Manchester Road (SR 1451), and MacArthur Road (SR 1121) runs through 
Chinaberry Farm and Hairfield Farm tracts (XVIII Airborne Corps and Fort Bragg, undated C). 
 
The woodland access trail system on Fort Bragg is a series of trails running primarily east-west, 
approximately 0.2 miles apart. Access trails are approximately 20 feet wide ditch-to-ditch. This system 
was constructed to provide quick access for forest fire management and to facilitate an effective 
prescribed burning program. In addition, firebreaks provide maneuver routes for transient military 
vehicles through RCW protected areas. There are 487 miles of access trails within this network on the 
installation. The firebreak system is limited to the portion of the installation south of Little River, which 
excludes Camp Mackall, the Northern Training Area, and the Overhills Tract. Maps 4.2.1.1 show major 
range roads and woodland access trails on Fort Bragg. 
 
4.2.1.2 Roads in the Cantonment 
 
Primary roadways within the Cantonment generally provide service and access to the post through the use 
of a loop system and radial routes. The Cantonment utilizes seven primary access points to the 
surrounding road network. Five accesses are to the south, connecting to Fayetteville. An eastern access is 
provided by Honeycutt Road, and NC 24 (Bragg Boulevard) provides access to the northeast and Spring 
Lake area. Access to the north and west is prevented by Pope AFB and the post’s training and exercise  

MAPS 4.2.1.1: Fort Bragg Transportation System 
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ranges (Nakata Planning Group and Rust Environment and Infrastructure, 1994).  
 
The most serious access deficiency for Fort Bragg is the lack of a direct major freeway from the 
installation to Interstate 95. Currently, the All-American Freeway is used to reach the interstate through a 
heavily traveled and congested urban area and is not adequate or desirable (Nakata Planning Group and 
Rust Environment and Infrastructure, 1994). 
 
4.2.2 Railway System 
 
Unless specifically stated otherwise, the following is from Long Range Component, Real Property Master 
Plan, Fort Bragg, North Carolina (Nakata Planning Group and Rust Environment and Infrastructure, 
1994). Fort Bragg’s railroad system consists of four miles of main line track, 4.5 miles of spur, and four 
miles of yard track (Maps 4.2.1.1). The system interchanges with the CSX Transportation Company at an 
interchange yard on the east side of Fort Bragg. A spur line exists off of the CSX Transportation rail line 
at Simmons Army Airfield for fuel deliveries. A spur line extends to Pope AFB, and rail service is 
provided to the Air Force by Fort Bragg. No trackage inside the boundary of Pope AFB has been included 
in the above totals. The connector spur of CSX Transportation provides access to the Strategic Rail 
Corridor Network, near downtown Fayetteville. The Honeycutt Marshaling Yard has nine tracks with a 
static capacity of 260 railcars and an operating capacity of 160 railcars. Approximately 320 additional 
railcars could be stored at other locations. 
 
The rail system at Fort Bragg is in good to excellent condition and generally meets Federal Railroad 
Administration Class 2 standards. In addition, the system generally complies with TM 5-850-2, Railroad 
Design and Construction at Army and Air Force Installations (Department of the Army, 1980), and AR 
420-72, Surfaced Areas, Railroads, and Associated Structures (Department of the Army,  1976). 
 
4.2.3 Aircraft Facilities 
 
Unless specifically stated otherwise the following is from Long Range Component, Real Property Master 
Plan, Fort Bragg, North Carolina (Nakata Planning Group and Rust Environment and Infrastructure, 
1994). Restricted airspace encompasses the entire military reservation west of the Cantonment. The 
designated altitude of restriction is continuous to 29,000 feet above mean sea level. Military airspace is 
managed by Range Control. Facilities that support aviation training activities include seven drop zones 
located in the central and western part of the installation and Simmons Army Airfield (SAAF). 
Additionally, Mackall Army Airfield, and Pope AFB support training exercises conducted on Fort Bragg. 
 
SAAF, located on the eastern end of the Cantonment, is a Class A airfield with a 4,600 x 100-foot runway 
with 24-hour, all-weather capabilities. Airspace density and use of SAAF are among the highest 
Army-wide, making air traffic control complex. During fiscal year 92, there were 353,282 air movements 
and 357 aircraft (both rotary and fixed wing) assigned to SAAF. The number of movements and assigned 
aircraft is expected to double by the year 2000 (XVIII Airborne Corps and Fort Bragg, 1992a). 
 
SAAF can manage 1,000 operations per day. In conjunction with air space congestion and management 
requirements, there are land use and environmental restrictions which do not allow for the expansion of 
SAAF. Further development and expansion of Mackall Army Airfield to provide an alternative 
contingency deployment location is essential (i.e., capable of supporting C-5 and C-141 aircraft). Other 
airfields located within the Fort Bragg area include several landing and pickup zones throughout the 
installation. 
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Air transportation facilities are generally reserved for training and other mission related uses. The 
airfields are also available for military transportation and general aviation transportation for government 
contractors. All air transportation facilities are available for emergency use in conformance with their 
capacities. 
 
4.3 Water 
 
Unless specifically stated otherwise, the following is from Long Range Component Real Property Master 
Plan, Fort Bragg, North Carolina (Nakata Planning Group and Rust Environment and Infrastructure, 
1994). Remote locations of the post are provided with potable water by small diameter wells. The 
Cantonment area receives water service through a combination of facilities including surface water 
supply, water treatment, water storage, and distribution lines. In addition to serving Fort Bragg, the water 
system supplies Pope AFB. 
 
The minimum flow in the Little River at Fort Bragg is 31 cubic feet per second (equivalent to 20 mgd). 
This flow rate is based on historical information from gaging stations maintained by the Water Resources 
Section of the North Carolina Department of Environment and Natural Resources. Since Fort Bragg can 
withdraw all of the flow and there are no other upstream users, this provides a reliable supply for 
anticipated future needs. 
 
4.3.1 Water Sources 
 
A discussion of surface and ground water on Fort Bragg and Camp Mackall, to include water quality, is 
contained is Sections 6.5.1. and 6.5.2. of this INRMP. 
 
Potable water on the reservation outside of the Cantonment area is furnished by a number of remote 
groundwater wells supplying specific locations not connected to the Cantonment distribution system. 
Wells vary in depth from 62 to 600 feet, and they yield up to 170 gallons per minute depending on the 
nature of the aquifer. Some wells have chlorination equipment to disinfect well water. The wells that do 
not have chlorination produce water that complies with safe drinking water standards. The quality of the 
water is described as soft, with a tendency towards acidity. Specific information on post potable water 
wells in outlying areas is  displayed in the below table: 
 
 
Well 
Number 

 
Location 

 
Yield (gpm) 

 
Depth (ft) 

 
Chlorination 

 
1 

 
Ranger Station No. 1 

 
50 

 
110 

 
no 

 
2 

 
Ranger Station No. 2 

 
60 

 
66 

 
yes 

 
3 

 
Ranger Station No. 3 

 
60 

 
91 

 
yes 

 
5 

 
Aberdeen Radar 

 
60 

 
- 

 
yes 

 
5A 

 
Aberdeen Camp 

 
125 

 
- 

 
yes 

 
7 

 
Recondo Camp 

 
28 

 
96 

 
yes 



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 48 

 
Well 
Number 

 
Location 

 
Yield (gpm) 

 
Depth (ft) 

 
Chlorination 

 
8 

 
Ammo Area 

 
30 

 
62 

 
no 

 
10 

 
Smith Lake Baths 

 
55 

 
320 

 
yes 

 
20 

 
Forestry HQ 

 
- 

 
114 

 
no 

 
21 

 
Wildlife HQ 

 
- 

 
- 

 
no 

 
22 

 
Ranger Station No. 5 

 
- 

 
- 

 
 

 
23 

 
Range 40 

 
- 

 
600 

 
no 

 
24 

 
Range 19 

 
- 

 
300 

 
no 

 
25 

 
OP 5 

 
- 

 
500 

 
no 
 

 
 

 
Smith Lake Admin Area 
Wells 

 
- 

 
- 

 
 

 
 

 
Northwest Transmitter Site 

 
- 

 
- 

 
 

 
 

 
Northwest Receiving Site 

 
- 

 
- 

 
 

 
 

 
Northeast Area (C-9059) 

 
- 

 
- 

 
 

 
 

 
Northeast Area (C-9130) 

 
- 

 
- 

 
 

 
Wells in and near the Overhills tract range from 265-603 feet in depth with yields from 2-160 gallons per 
minute (XVIII Airborne Corps and Fort Bragg, undated C). 
 
Water supply for the Fort Bragg Cantonment is drawn from the Little River, which flows along the 
northern boundary of the installation. The Little River watershed covers 325 square miles. Additional 
water is available from two impoundments on the post, McKellars Lake and MacArthur Lake. Total 
storage available in these two impoundments is 37,500 acre-feet. Water would be released from these two 
impoundments to the Little River with supply withdrawn at the existing intake structures under 
emergency conditions. Their use as a water supply has never been necessary. 
 
There are two water intakes on the Little River. For many years, raw water was taken from above a dam 
located approximately 4,000 feet upstream of the water treatment plant and conveyed by gravity to the 
raw water well. This line has insufficient velocity to prevent deposition of sediment and is now only used 
in an emergency or during low-flow conditions on the river. Raw water is currently withdrawn at the raw 
water pumping station. A concrete dam is located at the pumping station to maintain an adequate water 
level for withdrawal. An additional standby supply is available from the City of Fayetteville through a 
connection to the city water main. This connection can provide up to three million gallons per day. 
 
There are groundwater wells in the Cantonment area which are used for irrigating golf courses; this 
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results in less demand on the distribution system during summer months. These wells vary in depth from 
63 to 164 feet. None are chlorinated. 
 
Surface water supplies for the Cantonment area are adequate for current and future requirements of Fort 
Bragg and Pope AFB. The source and equipment for water supply are reliable and adequate. The raw 
water pump station is above the 500-year floodplain of the Little River and would be able to remain in 
operation under flood conditions. 
 
4.3.2 Water Treatment 
 
The water treatment plant is a typical surface water treatment plant design utilizing clarification and 
filtration. Finished water is in compliance with safe water drinking standards. Finished water is 
discharged into three clear wells with a total capacity of 2,500,000 gallons. The volume in the clear wells 
can be utilized as storage to the extent of the capacity of the high-service pumps under emergency 
conditions. This capacity has been included in Section 4.3.3 water storage calculations.  
 
4.4 Wastewater System 
 
Unless specifically stated otherwise the following is from Long Range Component, Real Property Master 
Plan, Fort Bragg, North Carolina (Nakata Planning Group and Rust Environment and Infrastructure, 
1994). The wastewater system at Fort Bragg consists of collection and treatment facilities. Included in 
these facilities are portable toilets, individual septic systems, local sanitary sewers, trunk sewers, force 
mains, lift stations, ejector stations, and the wastewater treatment plant. 
 
Portable facilities and individual septic tanks serve firing ranges, drop zones, bivouac grounds, outlying 
permanent structures, and other outlying areas. Portable facilities are located as needed to serve mission 
requirements. Portable toilets are dumped to the Cantonment water pollution control facilities for 
treatment prior to discharge. 
 
Treated effluent is discharged into Little River, 1 3/4 miles below the water treatment plant. All 
wastewater sewer lines on the post are distinct from the storm drainage system. All  storm water is 
directed to the storm drainage system. 
 
Wastewater treatment at Fort Bragg is achieved in an activated sludge, extended aeration-type secondary 
treatment system. It is based on the oxidation ditch principal, which is a common form of wastewater 
treatment for facilities such as Fort Bragg. The treatment plant has a NPDES permit (No. NC0003964, 
Outfall 001). 
 
The early 1940s Fort Bragg Wastewater Treatment Plant (WWTP) was replaced by a new WWTP in 
1991. Section 6.5.1.1 describes water quality of the WWTP outflow. 
 
4.5 Stormwater Drainage System 
 
Unless specifically stated otherwise, the following is from the Stormwater Pollution Prevention Plan for 
Fort Bragg, NC (XVIII Airborne Corps and Fort Bragg, 1997c). The Cantonment covers 19,587 acres, or 
18.2 square miles, including Pope AFB and the Greenbelt (Nakata Planning Group and Rust Environment 
and Infrastructure, 1995) of gently rolling land with surface soils that are generally sandy and very 
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permeable. Infiltration is moderately rapid to rapid. Surface runoff in the Cantonment flows to both 
northern and southern drainage subbasins. In the northern subbasin, storm water drains primarily to Tank 
Creek. In the southern subbasin, storm water drains primarily to Beaver Creek and its Big Branch 
tributary. In the area between Bragg Boulevard and SAAF, storm water drains to Little Cross Creek and 
Cross Creek. 
 
Storm drainage control and diversion structures in the Cantonment generally have been designed to 
accommodate a 10-year storm event of 2.8 inches of rain in an hour. Generally, the storm drainage system 
complies with TM 50820-4, Drainage for Areas Other than Airfields (Department of the Army, 1983)  
Generally, the storm drainage system at SAAF complies with TM 5--820-1, Surface Drainage Facilities 
for Airfields and Heliports (Department of the Army, 1987a). 
 
With some isolated exceptions, the collection system has been adequate to convey storm water away from 
the installation to Little River, Cross Creek, or Rockfish Creek. Permeable soils found in many areas of 
Fort Bragg allow rapid infiltration that greatly assists in the prevention of flooding or ponding for most of 
the post. 
 
The storm water drainage system at Fort Bragg is generally able to meet the demands of normal rainfall 
conditions. However, the soils are susceptible to erosion, and this is one of the major problems at the 
installation related to storm drainage. Beginning in 1989 the Division of Environmental Management of 
the State of North Carolina identified problems with turbidity in watercourses downstream of Fort Bragg 
that were attributed to erosion problems during precipitation events. Discussion of this problem and its 
solution are in Section 6.5.1.1, Surface Water Quality. 
 
4.6 Range Facilities 
 
Fort Bragg contains 82 ranges, four impact areas and seven major drop zones. Ranges, impact areas, and 
drop zones are described in Section 7.1.1.4, Range and Impact Areas. 
 
4.7 Projected Changes in Facilities 
 
4.7.1 Transportation System 
 
Unless specifically stated otherwise the following is from Long Range Component, Real Property Master 
Plan, Fort Bragg, North Carolina (Nakata Planning Group and Rust Environment and Infrastructure, 
1994). 
 
Future NCDOT plans for a new US 13 corridor from I-95 north of Fayetteville, crossing the Cape Fear 
River and looping around Fayetteville, are under study. These projects are denoted as X-2 (NC 24 to 
I-95), X-2A (All-American Freeway to NC 24), and U-2519 (All-American Freeway to I-95) in the 1994 
to 2000 NCDOT Transportation Improvement Program. The US 13 Outer Loop of Fayetteville is 
important to Fort Bragg to provide better access to the primary national road network for use in 
emergency situations or training exercises. Direct movement from Fort Bragg to I-95 is a primary 
problem, because current roadways do not provide for unimpeded flow for tactical vehicles and troop 
movement. Additionally, a US 13 loop would alleviate the need to traverse the post with 
ammunition/hazardous material shipments through the residential/school/recreational areas of Fort Bragg. 
It would also allow for more controlled access for post security should the post need to be closed. 
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Concurrent with the US 13 corridor is the proposal to upgrade and extend Canopy Lane from Gruber 
Road to the proposed US 13 Outer Loop and access the freeway via a proposed interchange. Canopy Lane 
has been built from Gruber Road south to serve a vehicle maintenance shop area. A portion of a new road 
(part of Canopy Lane) has been recently completed from Yadkin Road north to serve a new vehicle 
maintenance shop and fire station. The connecting segment between these two roads needs to be 
completed so that the future Canopy Lane will interchange with the proposed US 13 and provide 
additional access to the post. This project may require marginal encroachment into the Greenbelt. 
 
A serious problem with the proposed US 13 corridor is conflict with the Greenbelt area. Fort Bragg 
designated the Greenbelt as part of the mitigation plan for impacts to red-cockaded woodpecker habitat 
from previously planned Cantonment construction activities. Environmental limitations resulting from the 
adoption of the Greenbelt particularly affect the feasibility of the future US 13 Outer Loop, widening 
improvements to Yadkin road, extension of Canopy Lane to the south, and extension of Knox Street past 
NC 24 (Bragg Boulevard) over to NC 87/210. The effect of the Greenbelt on the US 13 Outer Loop 
project is a serious situation which may require extensive negotiation and mitigation by Fort Bragg and 
NCDOT before the project can be realized. Constraints on the US 13 loop may be severe enough to cause 
the project to be relocated to a less sensitive corridor. 
 
Yadkin road needs to be widened and upgraded to a multi-lane roadway from Gruber Road to Reilly 
Street. There may be enough existing right-of-way to widen to four lanes without taking additional 
red-cockaded woodpecker habitat. 
 
Both Canopy Lane and Knox Street extensions are on the Fayetteville Urban Area Thoroughfare Plan as 
minor thoroughfares serving the Fort Bragg area. However, both will affect parts of the Greenbelt and 
may require additional study to determine if either extension is feasible. 
 
4.7.2 Aviation Facilities 
 
Two projects have been proposed to increase the ability to support aircraft fueling. Additionally, a 
Command and Control Facility and Aviation Intermediate Maintenance hangar along with an Aviation 
Medical Clinic, Aviation Special Supply Activity (SSA) Facility, and aircraft paint booth and engine test 
stand are projects that will satisfy the requirements to fully support the Fort Bragg aviation community. 
None of these projects appear to significantly affect natural resources or Fort Bragg. 
 
4.7.3 Water System 
 
The Long Range Component Real Property Master Plan, Fort Bragg, North Carolina (Nakata Planning 
Group and Rust Environment and Infrastructure, 1994) recommends many improvements to the Fort 
Bragg water system. These are mostly replacement projects that have no apparent impact on natural 
resources. 
 
4.7.4 Wastewater Treatment 
 
A number of projects are planned or recommended (Nakata Planning Group and Rust Environment and 
Infrastructure, 1994) to improve wastewater treatment on Fort Bragg. These are generally replacement 
upgrades. None of the projects appear to significantly affect natural resources, and improved water 
quality at discharge sites should benefit ecosystem functionality. A system for land application of sludge 
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is described in Section 9.9.4. 
  
4.7.5 Storm Drainage System 
 
A number of recommendations for improvements to the Fort Bragg storm drainage system were made in 
the Long Range Component Real Property Master Plan, Fort Bragg, North Carolina (Nakata Planning 
Group and Rust Environment and Infrastructure, 1994). None of these appear to have negative effects on 
natural resources. 
 
4.7.6 Range Facilities 
 
The Fort Bragg Ten Year Range Development Plan (XVIII Airborne Corps and Fort Bragg, 1994) lists 
projects programmed to upgrade the installation’s range facilities, beginning in 1996. Virtually all require 
earth disturbance and removal of trees, often involving red-cockaded woodpecker habitat. Biological 
assessments and consultations with the USFWS will be required as will NEPA documentation. Moreover, 
archeological surveys will likely be required since some sites have not been completely surveyed, 
particularly in the primary maneuver area. Mitigation may be required for some projects, particularly 
those with new range footprints. 
 
 
Project                                               Status 

 
                      Description 

 
Phase I  Immediate Fixes 
 
Improve artillery firing points 

 
In progress 

 
Verify surveys and clear undergrowth to support 
battery operations. Some may need soil 
stabilization projects. 

 
Construct modern ammo 
buildings on Ranges 23, 24, 26, 
27, 28, 29, 30, 31, 34, 41, 42, 52, 
53, 54, 55, 56, 62, 66A, 66C, 
66D, and 66E 

 
In progress 

 
Provide modern secure, covered ammo issue 
points on each range that provide increased 
control, safety, and weather protection. 

 
Construct latrines on Ranges 14, 
15, 32, 57, 59, 75, and 76 

 
 

 
Provide modern male/female latrines on ranges to 
facilitate training. 

 
Monitor berms on Ranges 28, 
32, 34, 35, 42, 50, 52, 57, 58, 59, 
62, 67, and 69 

 
 

 
Maintain berms constructed to support the 
MacRidge and Coleman consultations with 
USFWS. 

 
Tank Trail Network 

 
 

 
Stabilize and fill trouble spots on tank trails and 
roads. Rebuild or strengthen critical heavy load-
bearing bridges. 

 
 
 
Phase II Five-Year Development 
 
Upgrade M-16 qualification 

 
FY 03 complete 

 
Upgrade Ranges 55 and 56 to RETS capability. 
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ranges 
 
Modify Anti-Armor Range 

 
FY 03 complete 

 
MCA project to upgrade Range 79 with increased 
RETS targetry to support MK-19, aerial, and tank 
& Bradley firing tables. 

 
Construct MP MG Range 

 
FY 03 complete 

 
Upgrade Range 66A. Increase throughput and 
mobilization capability. 

 
Maneuver Training Area 

 
In progress 

 
Complete GIS mapping of training areas for 
endangered species. Continue soil stabilization 
projects. 

 
Road and trail network 

 
In progress 

 
Complete bridge reconstruction projects. 
Refurbish tank trails with erosion control projects, 
particularly at entrance roads to ranges. 

 
Range Command and Control 

 
In progress 

 
Complete upgrade of range towers. Complete 
relocation of range radios to Sandstone. 

 
 
Phase III 10-Year Development 
 
Small arms ranges 

 
 

 
Continue to modernize ranges by installing 
improved automated radio-controlled targets as 
they become available. 

 
Construct MOUT Training 
Complex 

 
In progress 

 
Bring MOUT facility up to selective live fire and 
MILES fire-back capability. 

 
Upgrade collective training 
facilities 
Maneuver Training Area 

 
In progress 

 
Construct a platoon defensive training area. 
Construct administration & storage buildings on 
selected ranges and training  facilities. 

 
Construct Modified 
Squad/Platoon Assault Course 

 
Beyond FY 06 

 
Project will build an additional M-16 qualification 
range to increase throughput and mobilization 
capability. 

 
Tank Trail Network Fire Range 

 
In progress 

 
Complete stabilization of major trails and 
continue erosion control projects. 
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 5.0 RESPONSIBLE AND INTERESTED PARTIES 
 
 
5.1 XVIII Airborne Corps and Fort Bragg 
 
5.1.1 Commanding General 
 
The Commanding General commands XVIII Airborne Corps and Fort Bragg, implementing policies and 
directives of the Department of the Army (DA) and FORSCOM. He bears ultimate responsibility for 
management of natural resources on Fort Bragg and Camp Mackall, including its land forests and 
wildlife. Acting through the Command Group, personal and special Staff, directors, and separate 
commanders, the Commanding General is responsible for (Department of the Army, 1995): 
 
• providing for funding and staffing of natural resource management professionals and other 

resources required to effectively manage natural resources on the installation; 
• planning land utilization to avoid or minimize adverse effects on environmental quality and 

provide for sustained accomplishment of the mission; 
• entering into appropriate cooperative plans (16 USC 670a) with State and Federal conservation 

agencies for the conservation and development of fish and wildlife, soil, outdoor recreation, and 
other resources; 

• ensuring the functioning of an Installation Environmental Quality Control Committee; 
• ensuring ongoing and timely coordination of current and planned land uses between mission, 

natural resources, environmental, legal, and master planning; 
• inspecting and reviewing mitigation measures that have been implemented or recommended for 

the protection of natural resources as prescribed in environmental documentation in accordance 
with AR 200-2; 

• ensuring all installation land users are aware of and comply with procedures and requirements 
necessary to accomplish objectives of this INRMP together with laws, regulations, and other 
measures designed to comply with environmental quality objectives; and 

• appointing a natural resources management professional as the Installation Natural Resources 
Coordinator. 

 
5.1.2 Deputy Commanding General  
 
The Deputy Commanding General serves as the principal assistant to the Commanding General for 
command and management of Fort Bragg. He directs and is responsible for all aspects of garrison 
operations at Fort Bragg, including natural resources management. 
 
5.1.3 Garrison Commander 
 
The Garrison Commander serves as principal assistant to the Deputy Commanding General in matters 
pertaining to civilian personnel, dental and health services, information management, logistics/training, 
contracting, law enforcement, community activities, public works, and the environment. As such, the 
Garrison Commander is responsible for most of the implementation of this INRMP. The Garrison 
Commander is the approving authority (XVIII Airborne Corps and Fort Bragg Regulation 429-11, 1996b) 
for suspension or revocation of hunting and fishing privileges on Fort Bragg that are recommended by the 
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Public Works Business Center. 
 
5.1.4 Public Works Business Center 
 
The Director of Public Works Business Center (PWBC), acting through his deputy for Engineering and 
Environment and his Chief of the Environment and Natural Resources Division, is responsible for 
(Department of the Army, 1995): 
 
• developing and implementing programs to ensure the inventory, delineation, classification, and 

management of all applicable natural resources to include: wetlands, scenic areas, endangered and 
threatened species, sensitive and critical habitats, and other natural resource areas of special 
interest; 

• providing for the training of natural resources personnel; 
• implementing this INRMP; 
• reviewing all environmental documents (e.g. environmental impact assessments and statements 

and remedial action plans) and construction designs and proposals to ensure adequate protection 
of natural resources, ensuring that technical guidance as presented in this INRMP is adequately 
considered; 

• coordinating with local, state, and federal governmental and civilian conservation organizations 
relative to natural resources management for Fort Bragg;  

• managing all phases of the natural resources program for Fort Bragg with appropriate natural 
resources management personnel; and 

• administering all aspects of the installation pest control program. 
 
The Chief, Environment and Natural Resources Division (ENRD), acting through the chiefs of the 
Environmental Compliance, Endangered Species, Wildlife, and Natural Resources branches and the chief 
of the Projects Branch, carries out PWBC responsibilities for the integrated management of natural 
resources on Fort Bragg addressed in this INRMP, including environmental quality and land, forest, fish 
and wildlife, and endangered species management.  
 
5.1.4.1 Environmental Compliance Branch 
 
Responsibilities of the Environmental Compliance Branch include  
 
• drinking water and sewage treatment,  
• surface and storm water protection,  
• the solid waste and recycling program, and  
• pollution prevention measures.  
 
Environmental Compliance Branch personnel provide briefings on environmental management and 
hazardous waste materials to all levels of personnel and are available upon request to provide training on 
environmental awareness and specific issues on a broad range of environmental subjects (XVIII Airborne 
Corps and Fort Bragg, undated E). Areas which directly impact natural resources management on Fort 
Bragg particularly include programs affecting water quality and pollution prevention. 
 
5.1.4.2 Endangered Species Branch   
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Responsibilities of the Endangered Species Branch include  
 
• rare species inventorying and monitoring,  
• habitat protection and enhancement,  
• ecological research initiatives, 
• the USFWS consultation process,   
• recovery planning and implementation,  
• regional coordination (XVIII Airborne Corps and Fort Bragg, undated E), 
• education-initial NEPA review and interpretation of environmental laws and regulations, with 

respect to endangered species, and 
• wetlands protection. 
 
Specific responsibilities include 
 
• conserving populations of federal-listed and rare flora and fauna and their habitats; 
• coordinating the preparation and implementation of endangered species management and 

recovery plans by identifying suitable habitat and areas in need of restoration, using natural plant 
communities as templates for habitat in need of restoration; 

• implementing the Endangered Species Management Plan;  
• providing direction of forest, fire, and wetlands management conducted in endangered and/or 

threatened species habitat; 
• providing expertise and support to the Commander to ensure XVIII Airborne Corps and Fort 

Bragg compliance with restrictions set forth in the Endangered Species Act (ESA) and other 
applicable laws, regulations and agreements; 

• implementing supplemental management in rare and endangered species sites that are of 
immediate concern; and. 

• preventing facilities from contributing to wetlands destruction through erosion by protecting 
wetlands and floodplains and their functions. 

 
5.1.4.3 Natural Resources Branch 
 
Responsibilities of the Natural Resources Branch include  
 
• enhancement of endangered species habitat, 
• timber and pinestraw production,  
• forest inventory and classification,  
• range firebreak maintenance,  
• the controlled burning program , and  
• enhancement of wildlife habitat. 
 
Specific responsibilities include  
 
• ensuring compliance with laws and regulations involving endangered species and assisting with 

implementation of the Endangered Species Management Plan; 
• ensuring the forests of Fort Bragg support military training activities; 
• protecting, and where possible, improving the quality of land and water resources; 
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• protecting land investments by adopting land use practices based upon soil capabilities; 
• improving the appearance of the installation and associated facilities through the preservation of 

natural terrain and vegetation and by appropriate new plantings;  
• providing a sustained flow of forest products via sound and scientific forest management; 
• maintaining an installation-wide continuous forest stand inventory; 
• implementing and incorporating recommended best management practices for forestry in North 

Carolina; and 
• implementing prescribed burning guidelines. 
 
5.1.4.4 Wildlife Branch 
 
General responsibilities of the Wildlife Branch include 
  
• administering the hunting and fishing program,  
• environmental enforcement, and  
• non-endangered wildlife management and research (XVIII Airborne Corps and Fort Bragg, 

undated E).  
 
Specific responsibilities include 
 
• planning and implementing fish and wildlife management tasks via biologically sound fish and 

wildlife management techniques with a trained professional staff; 
• cooperating with the North Carolina Wildlife Resources Commission, the Directorate of 

Community Activities, and the Fort Bragg Rod and Gun Club Advisory Board to set hunting 
season opening and closing dates, bag limits, and other regulations governing water safety and 
harvest of fish and wildlife on Fort Bragg (XVIII Airborne Corps and Fort Bragg, 1996b); 

• coordinating with Range Control to ensure that an up-to-date roster of closed areas and areas 
designated for hunting and fishing is available at all times; 

• operating wildlife check stations to collect biological and other data during deer, turkey, and 
other hunting seasons as appropriate;  

• enforcing Federal, State, and Installation laws and regulations pertaining to fish and wildlife and 
the environment; 

• executing warrants pertaining to the violation of laws and regulation regarding fish, wildlife, 
hunting, fishing, or boating; 

• recommending and enforcing suspension of access privileges for specified infractions of laws and 
regulations pertaining to fish, wildlife, hunting, or fishing; 

• cooperating with State and Federal fish and wildlife management agencies in fulfillment of 
installation fish and wildlife management duties and responsibilities; 

• ensuring Fort Bragg wildlife law enforcement personnel are qualified and trained to carry out all 
assigned duties and responsibilities; and 

• providing sufficient equipment to support the wildlife law enforcement program for completion 
of program responsibilities. 

 
5.1.4.5 ENRD Staff Specialists 
 
Although no longer a defined Branch, ENRD staff specialists fulfill most responsibilities assigned 
throughout this INRMP to the Projects Branch.  The exceptions to this Project Branch responsibility 
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delegation are wetland and endangered species biological responsibilities, which are currently the 
responsibility of the ENRD Endangered Species Branch. General responsibilities of the ENRD Staff 
Specialists include  
 
• natural resources protection coordination,  
• the environmental noise program (ICUZ),  
• the NEPA documentation process,  
• the historic and archeological program,  
• erosion control initiatives (XVIII Airborne Corps and Fort Bragg, undated E), and  
• budget analysis for ENRD. 
 
Specific responsibilities include: 
 
• ensuring the preservation and protection of archeological, historical, and architectural resources 

from damage or destruction during natural resources management; and 
• developing and implementing a soil conservation program for major construction and compliance 

projects. 
 
5.1.5 Readiness Business Center 
 
The Director, Readiness Business Center, acting through various division chiefs, is the principal assistant 
to the Garrison Commander for planning, estimating, coordinating, integrating, and supervising: military 
training, short and long-range mission and mobilization planning, troop movements, aviation operations, 
range operations, nuclear biological and chemical plans, operations and training, operational security, 
intelligence, counterintelligence and security activities, emergency operations, special events and 
ceremonies, and force modernization and integration activities. 
 
Range Branch, Readiness Business Center is directly responsible for implementation and/or support of 
portions of this INRMP which directly affect or interact with training responsibilities including: 
 
• operating and maintaining the Fort Bragg Range Complex, associated training facilities, field 

training sites, and range equipment; 
• preparing, maintaining, and enforcing Post Range Regulations (XVIII Airborne Corps and Fort 

Bragg, 1995b); 
• providing overall ITAM program management for Fort Bragg including overall program funding 

together with the Environmental Awareness (EA), Training Requirements Integration (TRI), 
Land Rehabilitation and Maintenance (LRAM), and Land Condition Trend Analysis (LCTA) 
components of ITAM (XVIII Airborne Corps and Fort Bragg, 1996a); 

• prioritizing LRAM projects on training lands (XVIII Airborne Corps and Fort Bragg, 1996a); 
• providing input to FORSCOM for ITAM program users requirements (XVIII Airborne Corps and 

Fort Bragg, 1996a); 
• managing the GIS database to ensure support all installation programs that rely on GIS data 

layers (XVIII Airborne Corps and Fort Bragg, 1996a); 
• coordinating with and informing PWBC of military training requirements and objectives as they 

relate to implementation of short and long-term range development plans; 
• coordinating with PWBC on training activities that may affect wildlife, forestry, wetlands, or 

cultural resources; 
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• providing a daily range and training area utilization schedule to PWBC for control of hunters and 
anglers; and 

• coordinating implementation of the mid and long-term range development plans with forest 
management by scheduling forestry activities. 

 
5.1.6 Community Activities and Services Business Center 
 
The Community Activities and Services Business Center (CASBC) establishes procedures and governs 
various aspects of installation morale, welfare and recreation activities (AR 215-1). Responsibilities 
include: 
 
• planning and implementing the installation Outdoor Recreation Program (AR 215-2); 
• supervising and maintaining outdoor recreation activities, exclusive of hunting and fishing;  
· operating a golf course, and 
• collecting fees and charges for various outdoor recreation activities. 
 
5.1.7 Public Affairs Office 
 
The Public Affairs Office (PAO) is responsible for promoting an understanding of XVIII Airborne Corps 
and Fort Bragg among its various publics and providing professional public affairs advice and support to 
installation leaders and activities. The PAO is an important component of the natural resources program 
for Fort Bragg, especially in disseminating information critical  to the success of the program. Specific 
responsibilities include: 
 
• supporting the  natural resources program by providing news releases and public information 

notices of activities important to the installation or community, to include National Hunting and 
Fishing Day and National Fishing Week; 

• assisting PWBC in promoting, publishing, and promulgating fish and wildlife information for 
public release in support of the command, the resource, and the resource user; 

• developing programs which inform local civic organizations and communities of the positive 
aspects the ITAM program (XVIII Airborne Corps and Fort Bragg, 1996a); and 

• assisting the Readiness Business Center in developing an Environmental Awareness program for 
civic organizations and civilian users of installation training land (XVIII Airborne Corps and Fort 
Bragg, 1996a). 

 
5.1.8 Staff Judge Advocate 
 
The Staff Judge Advocate (SJA) provides legal advice and counsel and services to Command, Staff, and 
subordinate elements of the XVIII Airborne Corps and Fort Bragg. Specific SJA responsibilities with 
regard to integrated natural resource management include: 
 
• conducting legal research and preparing legal opinions pertaining to interpretation and application 

of laws, regulations, statutes, and other directives; 
• coordinating with the Department of Justice, Litigation Division of the Office of the Judge 

Advocate General, and other Governmental agencies on matters pertaining to litigation for the 
Federal Government; 

• providing legal advice and guidance on legal aspects of procurement, policies, sanctions, and 
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other documents; 
• reviewing appropriated fund contracts over $100,000 and non appropriated fund contracts over 

$25,000 for legal sufficiency, and providing legal advice and counsel concerning military affairs, 
legal assistance, and procurement to XVIII Airborne Corps and Fort Bragg agencies;  

• advising the PWBC on compliance with NEPA, especially with regard to management of 
endangered species on Fort Bragg; and 

• advising the Readiness Business Center and PWBC on laws and regulations that affect training 
land use, management, and compliance (XVIII Airborne Corps and Fort Bragg, 1996a). 

  
5.1.9 Corps Safety Office 
 
The Corps Safety Office (CSO) serves as technical adviser to the Command and staff in planning, 
organizing, directing, and evaluating XVIII Airborne Corps and Fort Bragg safety programs; provides for 
establishment and implementation of plans, policies, and procedures for safety programs at all levels of 
Command; assembles, analyzes, summarizes and disseminates data concerning accident experience of the 
Command; and prepares reports of progress of safety activities. With regard to integrated natural resource 
management, CSO responsibilities include: 
 
• establishing limits on the number of hunters that can safely be allowed in each training area at 

one time in coordination with the Readiness Business Center, CASBC, PWBC, and the Fort 
Bragg Rod and Gun Club Advisory Board; 

• coordinating with the Fort Bragg Rod and Gun Club Advisory Board, PWBC, and CASBC in 
developing and implementing hunter and water safety education programs; and 

• determining  the type of weapons which can be safely used by hunters in each training area in 
conjunction with the Readiness Business Center, PWBC, and the Fort Bragg Rod and Gun Club 
Advisory Board. 

 
5.1.10 Fort Bragg Integrated Natural Resource Planning Groups 
 
5.1.10.1 Environmental Quality Control Committee (EQCC) 
 
Participation: PWBC, RBC, Public Affairs Office, Staff Judge Advocate, Public Safety Business Center, 
Community Activities and Services Business Center, Preventative Medicine, Army and Air Force 
Exchange Service, Defense Reutilization and Marketing Office, Installation Business Office, Explosive 
Ordinance Division, 82nd Airborne Division Engineer, Corps Support Command Engineer, and U.S. 
Army Special Operations Command Engineer. 
 
Mission Statement: Coordinate activities of the installation environmental and natural resources 
programs and advise the command on environmental priorities, policies, strategies, and programs. The 
Garrison Commander chairs the EQCC which meets monthly.  
 
5.1.10.2 Integrated Natural Resource Management Steering Committee  
 
Participation: PWBC: Projects Branch, Natural Resource Branch, Endangered Species Branch, Wildlife 
Branch; RBC: Range Branch, ITAM; Army Corps of Engineers: Savannah District; Staff Judge 
Advocate. 
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Mission Statement: Resolve conflicting or otherwise contentious issues affecting the efficient and proper 
management of natural resources on Fort Bragg. Resolved issues will be ratified by inclusion in the 
Integrated Natural Resources Management Plan. Review INRMP implementation biannually or as 
needed. 
 
5.1.10.3 Habitat Restoration Working Group (HRWG)   
 
Participation: PWBC: Projects Branch, Natural Resource Branch, Endangered Species Branch, Wildlife 
Branch; RBC: Range Branch, ITAM; Army Corps of Engineers: Savannah District; Staff Judge 
Advocate; USFWS.  
Mission Statement: Apply ecological, scientific, and social principles in managing ecosystems at the 
landscape level. Restore and sustain ecosystem integrity (composition, structure, and function) and 
produce ecologically and socially acceptable levels of sustainable multiple uses. Act as the principal 
coordination implementing body for natural resource sections of the INRMP. 
 
5.1.10.4 GIS Working Group  
 
Participation: PWBC: Natural Resource Branch, Wildlife Branch, Endangered Species Branch, Projects 
Branch, Systems Branch; RBC: Range Branch, ITAM. 
 
Mission Statement: Develop, integrate, and maintain Fort Bragg GIS systems to provide geographic 
information data and graphic output to multiple end users.  
 
5.1.10.5 Endangered Species Management Planning Team (ESMPT) 
 
Participation: PWBC: Projects Branch, Natural Resource Branch, Endangered Species Branch, Wildlife 
Branch; RBC: Range Branch; Staff Judge Advocate.  
 
Mission Statement: Develop, review, and update annually the Fort Bragg Endangered Species 
Management Plan. Convene as necessary to address critical implementation issues. 
 
5.1.10.6 Soil Conservation Planning Board (SCPB) 
 
Participation: Chaired by the Soil Conservationist, PWBC. PWBC: ENRD, Engineering Division, 
Facility Maintenance Division, Real Property Planning Division, Quality Assurance Division, Contract 
Development Division; RBC; Staff Judge Advocate; NC Department of Environment and Natural 
Resources; USDA Natural Resources Conservation Service; Fayetteville Public Works Commission; and  
Army Corps of Engineers: Savannah District. 
 
Mission Statement: Monitor and review the soil resources management program to ensure compliance 
with those aspects of this INRMP. Specifically, the Board accomplishes the following: 
• reviews and updates soil conservation aspects of this INRMP the first quarter of each fiscal year,  
• recommends watersheds to be placed on the top 10 priority list, 
• recommends priorities of projects within watersheds, and 
• is advised on controversial issues that may arise pertaining to soil conservation. 
 
5.1.11 Other Installation Organizations 
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Implementation of this Plan will require assistance from other directorates and organizations. Such 
organizations include the Directorate of Contracting (procurement), Provost Marshal (law enforcement), 
Training Support Center and Print Plant (environmental awareness materials), commanders of major 
subordinate organizations, commanders of. tenant units and activities, and the Fort Bragg Veterinary 
Treatment Facility (disposal of dead animals). 
 
5.2 Other Defense Organizations 
 
5.2.1 U.S. Army Forces Command 
 
FORSCOM, located at Fort McPherson, Georgia, is responsible for providing command and technical 
supervision of XVIII Airborne Corps and Fort Bragg’s natural resources program by (Department of the 
Army, 1995): 
 
• assisting with program implementation and conducting staff visits to Fort Bragg,  
• reviewing and approving timber harvests,  
• reviewing outdoor recreation plans for compatibility with the Installation Master Plan and natural 

resources management plans and programs,  
• ensuring that effective natural resources stewardship is an identifiable and accountable function 

of management, and 
• reviewing and approving this INRMP as the Final Approving Authority. 
 
5.2.2 Army Environmental Center 
 
The Army Environmental Center (AEC), located at Aberdeen Proving Ground, Maryland, provides 
oversight, centralized management, and execution of Army environmental programs and projects. It has 
support capabilities in the areas of NEPA, endangered species, cultural resources, ITAM, environmental 
compliance, and related areas. AEC has been involved in using GAP analysis to investigate the potential 
for an RCW corridor between Camp Mackall and Fort Bragg. 
 
5.2.3 U.S. Army Corps of Engineers 
 
5.2.3.1 Savannah District 
 
The U.S. Army Corps of Engineers, Savannah, Georgia assists XVIII Airborne Corps and Fort Bragg by 
administering contracts for outside or other agency support. These contracts include those involved with 
erosion control, LRAM, timber harvest, plant community mapping of Fort Bragg and Camp Mackall, and 
the rare plant survey.. 
 
5.2.3.2 Wilmington District 
 
The U.S. Army Corps of Engineers, Wilmington, North Carolina is responsible for administering wetland 
permits in accordance with Section 404 of the Clean Water Act. 
 
5.2.3.3 Construction Engineering Research Laboratories 
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The U.S. Army Corps of Engineers Construction Engineering Research Laboratories (CERL) at 
Champaign, Illinois provides design and implementation assistance for erosion control projects. CERL 
has a long tradition of working on erosion and LRAM projects on Fort Bragg. CERL provided support to 
the development of Fort Bragg’s LCTA project in the early 1990s. 
 
5.2.4 U.S. Army Center for Health Promotion and Preventive Medicine 
 
The Center for Health Promotion and Preventive Medicine (CHPPM) is a support agency for the pest 
management program on Fort Bragg. CHPPM periodically conducts Lyme disease risk assessments 
utilizing white-tailed deer harvested by hunters on Fort Bragg, and it is available for other wildlife disease 
studies which could affect human health. 
 
5.3 Other Federal Agencies 
 
5.3.1 U.S. Department of Interior 
 
5.3.1.1 U.S. Fish and Wildlife Service 
 
The U.S. Fish and Wildlife Service (USFWS),  has a field office at Raleigh, North Carolina which 
provides technical advice to for management of natural resources on Fort Bragg, particularly endangered 
and threatened species. Department of Army Regulation 200-3, Chapter 11, provides guidance to be 
followed by the XVIII Airborne Corps and Fort Bragg when dealing with the USFWS for endangered 
species management. The USFWS also provides enforcement commissions for Fort Bragg enforcement 
personnel, via a cooperative agreement.  
 
The USFWS and PWBC jointly sponsored a regional conference on the red-cockaded woodpecker  at 
Fort Bragg in 1992. This Conference was extremely important and has stimulated the regional recovery 
effort (XVIII Airborne Corps and Fort Bragg, undated E; 1992b). The Army Environmental Center/ 
FORSCOM/Fort Bragg funds a regional (Sandhills) coordinator at the USFWS as part of the Army effort 
to use regional efforts for RCW recovery. 
 
The USFWS is a signatory cooperator in implementation of this INRMP in accordance with the Sikes 
Act. Appendix 5.3.1 contains specific items of agreement among the USFWS, North Carolina Wildlife 
Resources Commission, and XVIII Airborne Corps and Fort Bragg, as required by the Sikes Act. 
 
5.3.1.2 U.S. Geological Survey 
 
The U.S. Geological Survey (USGS) has worked with Fort Bragg to develop techniques for non-intrusive 
geophysical surveys which will be used to delineate groundwater as it relates to groundwater 
contamination (XVIII Airborne Corps and Fort Bragg, undated E). The Biological Resources Division is 
within the USGS. The Biological Resources Division has a cooperative research unit at North Carolina 
State University which is conducting ecosystem research on Fort Bragg. 
 
5.3.2 U.S. Department of Agriculture 
 
5.3.2.1 Natural Resources Conservation Service 
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The Natural Resources Conservation Service (NRCS) conducted Soil Survey of Cumberland and Hoke 
Counties, North Carolina (Hudson, 1984) which includes most of Fort Bragg. The NRCS provides a 
multi-disciplinary technical team to XVIII Airborne Corps and Fort Bragg to develop, plan, and 
implement natural resource conservation and environmental enhancement projects on Fort Bragg, and 
commits the personnel and equipment necessary to the undertaking (XVIII Airborne Corps and Fort 
Bragg and USDA Soil Conservation Service, 1990). Fort Bragg uses a full-time NRCS employee to 
manage its LRAM program. 
 
5.3.2.2 U.S. Forest Service 
 
The U.S. Forest Service (USFS) is a cooperator in a study on Fort Bragg to evaluate the effects of 
growing season burning on vertebrate wildlife species. The USFS is available to assist the Natural 
Resources Branch with forest insect and disease problems, but this service is seldom needed by Fort 
Bragg. 
 
5.3.2.3 Animal Damage Control 
 
The Animal Damage Control (ADC), a part of the Animal and Plant Health Inspection Service, has 
assisted Fort Bragg in the removal of problem geese. This support is expected to continue during the plan 
period as the number of geese in urban areas continues to increase at Fort Bragg, mirroring growing goose 
populations nationwide. ADC is available for other vertebrate pest management support as needed.  
 
5.4 State Agencies 
 
5.4.1 North Carolina Department of Environment, Health, and Natural Resources 
 
The State of North Carolina, functioning through the Commissioner, North Carolina Department of 
Environment, Health, and Natural Resources (NCDEHNR), provides technical advice and assistance for 
programs relating to natural resources ( i.e., fish and wildlife (through the North Carolina Wildlife 
Resources Commission), clean water through the Water Quality Division, and erosion and sediment 
control administered through the Land Quality Division). 
 
The NCDEHNR, through the Commissioner of its Wildlife Resources Commission, is a signatory 
cooperator in implementation of this INRMP. Appendix 5.3.1 contains specific items of agreement among 
the NCDEHNR, USFWS, and XVIII Airborne Corps and Fort Bragg, as required by the Sikes Act. 
 
5.4.1.1 Wildlife Resources Commission 
 
The North Carolina Wildlife Resources Commission provides support to the management of Fort Bragg’s 
natural resources in many ways, including game management and harvest regulations, fisheries 
management, nongame management, ecosystem research, and law enforcement. The Army formerly 
owned the Sandhills Game Management Area (GMA). When the land was transferred to the State for a 
GMA, the Army retained certain training rights. Fort Bragg still trains on these lands, but it also provides 
support for the wildlife management program on the GMA. 
 
5.4.1.2 Division of Environmental Management 
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The North Carolina Division of Environmental Management provides policy clarification and limited 
technical assistance in the areas of environmental protection and pollution control and abatement. Some 
of these compliance matters, especially those affecting water quality, affect natural resources management 
on Fort Bragg. 
 
5.4.1.3 Division of Forest Resources 
 
The North Carolina Division of Forest Resources is available to provide technical advice and assistance to 
PWBC for management of forested land on Fort Bragg on an as needed, as requested basis. The Division 
and Fort Bragg have a cooperative agreement for the detection and management of wildfires. This 
division promotes implementation of best management practices for forest management. 
 
5.4.1.4 Division of Parks & Recreation 
 
The North Carolina Natural Heritage Program is an important partner in Fort Bragg’s efforts to protect 
and conserve rare plant and animal species and communities. This program often works in conjunction 
with The Nature Conservancy. The Natural Heritage Program administers a registry of natural areas in the 
state; Fort Bragg has a number of areas potentially eligible for registry. 
 
5.4.1.5 North Carolina Sedimentation Control Board 
 
The Water Quality Division, NCDEHNR administers and enforces all of the laws and regulations 
pertaining to the waters of North Carolina and the Clean Water Act. The Land Quality Division is under 
the Sedimentation Control Commission that develops and administers the North Carolina sedimentation 
and erosion control program. This program is implemented by the Land Quality Section and is authorized 
by the North Carolina Sedimentation Pollution Control Act of 1973 and Title 15A, Chapter 4 of the North 
Carolina Administrative Code. Much of Fort Bragg’s erosion control program is based upon compliance 
with this Act. 
 
5.4.2 North Carolina Department of Transportation 
 
North Carolina Department of Transportation is working with XVIII Airborne Corps and Fort Bragg on 
plans for a new US 13 corridor from I-95 north of Fayetteville, crossing the Cape Fear River and looping 
around Fayetteville. The US 13 Outer Loop of Fayetteville is important for XVIII Airborne Corps and 
Fort Bragg because it would provide better access to the primary national road network for use in 
emergency situation or training exercises (Nakata Planning Group and Rust Environment and 
Infrastructure, 1994). Section 4.7.1 describes this project. 
 
5.5 Surrounding Municipalities 
 
Fort Bragg maintains a close relationship with the City of Fayetteville and Cumberland County including 
active participation in the Cumberland County Solid Waste Steering Committee, the local Emergency 
Response Planning Committee, the City of Fayetteville Planning Committee, the Regional Joint Land Use 
Advisory Board, the Fayetteville Urban Area’s Transportation Technical Coordinating and Transportation 
Advisory committees, the Joint Compatible Land Use Survey, and the Fayetteville Public Works 
Commission, to name a few  (XVIII Airborne Corps and Fort Bragg, undated E). Fort Bragg has a 
memorandum of agreement with the Fayetteville Public Works commission for Bonnie Doone watershed 
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management. This agreement includes the three counties in the watershed. Cooperative efforts with 
Cumberland County may lead to a restriction on development within ½ mile of Fort Bragg which would 
help ensure maintaining future mission viability on the post. 
 
5.6 Universities 
 
Regional universities have provided specialized expertise to help manage natural resources on Fort Bragg. 
Completed and ongoing research efforts by North Carolina State University involve species such as the 
red-cockaded woodpecker, bobwhite quail (habitat, harvest methods and predators, primarily foxes), and 
the white-tailed deer and wildlife communities including aquatic fish and invertebrates, and breeding, 
winter, and migrating birds (XVIII Airborne Corps and Fort Bragg, 1990b). 
 
The University of Oklahoma provided early LCTA implementation support to the ITAM program. 
Colorado State University, Clemson University, Mississippi State University, and Virginia Polytechnic 
Institute have, or are, providing research support for various aspects of natural resources programs at Fort 
Bragg. 
 
5.7 Contractors 
 
XVIII Airborne Corps and Fort Bragg uses contractors for many programs associated with natural 
resources, including INRMP preparation, soil conservation projects, collection of biological data, 
fisheries management, hunting and fishing permit sales and access control, NEPA documentation, 
groundwater testing, and cultural and archaeological and natural resource surveys. Red-cockaded 
woodpecker research by Dr. J.H. Carter and Associates and implementation of cultural resources and 
fisheries management programs are examples. This source of expertise will continue during 1998-2002 as 
needed. 
 
5.8 Other Interested Parties and Conservation Initiatives 
 
5.8.1 North Carolina Conservation Partnership (Private Lands Initiative) 
 
The Endangered Species Act (ESA) mandates that federal agencies manage properties or programs to 
promote recovery of an endangered species. The North Carolina Sandhills support the second largest 
population of endangered red-cockaded woodpeckers (RCW) in the U.S. The Sandhills population occurs 
in two less than viable subpopulations with individual clusters spread across a mosaic of land ownership 
categories: federal, state, and private. One subpopulation occurs primarily on Fort Bragg and the 
surrounding private land. The other occurs on Camp Mackall and nearby North Carolina State Game 
Lands. Large and small tracts of commercial forest and agricultural land are between the two 
subpopulations. This "gap" in habitat inhibits RCW dispersal and recovery and has the potential to reduce 
military readiness. 
 
Since the Army is the only federal authority managing land in the Sandhills, Fort Bragg must bear primary 
responsibility for recovery of the RCW population under ESA. However, suitable longleaf pine habitat and 
a substantial number of the RCW groups are found on private land. Consequently, to reduce training 
restrictions, maintain readiness, and recover the RCW, longleaf habitat must be managed on military and 
non-military land. Therefore, Fort Bragg entered into a partnership with the USFWS and The Nature 
Conservancy (TNC) to create the Private Lands Initiative (PLI). 
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The goals of PLI are to: 1) preserve the longleaf pine ecosystem and its associated species at the landscape 
level, 2) preserve forested habitat to help recover the red-cockaded woodpecker and other associated species, 
3) maintain military readiness of units and soldiers at Fort Bragg, and 4) increase public recreation 
opportunities. Initial actions taken to establish PLI were: 
 
* Fort Bragg, the U.S. Army Environmental Center (AEC), and TNC entered into a five-year cooperative 
agreement in 1995 to conserve longleaf pine habitat near Fort Bragg in the Sandhills. Pursuant to this 
agreement, the Army committed $1 million, and TNC committed to match it with at least $500,000 for the 
purpose of acquiring title or conservation easements to suitable longleaf pine habitat. 
 
* Under authority from the Sikes Act and Department of Defense Directive 4700.4, Natural Resources 
Management Program, the AEC and the USFWS service entered into an interagency agreement in 1996 to 
develop and implement a conservation strategy for the RCW in the Sandhills. This agreement established a 
position for a USFWS biologist to serve as the Private Lands Coordinator in the Sandhills. 
 
5.8.2 Others 
 
Local and regional organizations that have demonstrated an interest in the management of natural 
resources on Fort Bragg include hunting interests, timber and pine needle concerns, and general 
conservation groups. These groups’ interests in installation activities are often issue-specific, and levels of 
activity vary considerably over time.  
 
Specific coordination with other interested parties include: 
 
• The Tall Timbers Research Station, Tallahassee, Florida is cooperating in a study on effects of 

growing season burns on vertebrate wildlife on Fort Bragg. 
• The local Ducks Unlimited chapter is prepared to assist Fort Bragg with marsh development on 

the Overhills tract. Permission is needed from Range Control to use training land for game 
purposes. 

• The Institute for Bird Populations has a project to monitor neotropical birds on Fort Bragg as part 
of a nationwide monitoring program. 

• The National Wild Turkey Federation is cooperating on a turkey restoration project for Fort  
Bragg. 

• The Student Conservation Association is prepared to provide personnel assistance for habitat 
mapping on the post. 

• The Sandhills Area Land Trust (SALT) and Fort Bragg cooperate on annual river cleanup on 
Little River during the Earth Day celebration. 

• Fort Bragg hosts occasional meeting and field trips for the North Carolina Herpetological Society 
and the Bluebird Society. 
North Carolina Herpetological Society and the Bluebird Society. 

 
 
Fort Bragg wildlife personnel are actively involved in various regional wildlife management initiatives, 
including those by the Southeastern Deer Study Group, Southeastern Fox Squirrel Study Group, and 
Southeastern Quail Study Group. Fort Bragg will assist the NC Wildlife Resources Commission in 
hosting the 1999 meeting of the Deer Study Group. Fort Bragg is prepared to assist with trapping and 
transplanting fox squirrels if this program is initiated. A wildlife biologist at Fort Bragg is the regional 
DoD representative (NC, SC, GA, and TN) for the International Partners in Flight Neotropical Migratory 
Bird Conservation Program.  
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Regional and national environmental organizations which have a strong, demonstrated interest in the 
management of natural resources on Fort Bragg and Camp Mackall include The Nature Conservancy,  
Environmental Defense Fund, National Wildlife Federation (XVIII Airborne Corps and Fort Bragg, 
1992b), and National Military Fish and Wildlife Association. The Nature Conservancy has completed the 
Rare and Endangered Plant Survey and Natural Area Inventory for Fort Bragg and Camp Mackall 
Military Reservations, North Carolina (Russo et al., 1993). 



 
 69 
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6.0 NATURAL RESOURCES AND CLIMATE 
 

 
 
6.1 Physiography and Topography 
 
6.1.1 Physiography 
 
Physiography, a contraction of physical geography, deals with exterior physical features and changes of 
the earth (Merriam-Webster, 1993), including atmosphere and climate and the distribution of plant and 
animal life. Changes in biota often coincide with occurrence of major physiographic discontinuities, such 
as where mountains meet plains or where igneous rocks change to sedimentary strata (Bailey, 1996). 
There are 34 physiographic provinces in the United States that differ in climate, soils, vegetation, 
lithology, plate and microplate tectonic history, and structural attitude of the bedrock (Fenneman, 1937; 
Hunt, 1967).  
 
The geologic structure of the U.S. central eastern seaboard is marked by several elongated belts which 
align northeast-southwest, roughly paralleling the Atlantic coastline. Each belt is distinctive in age, 
composition, and tectonic style, representing separate physiographic provinces. The Coastal Plain 
physiographic province is an elevated former sea bottom formed at the trailing edge of the North 
American Plate during the Mesozoic and Cenozoic eras. It extends from the Piedmont to the edge of the 
continental shelf as a geosynclinal wedge of Cretaceous, Tertiary, and Quaternary alluvial and marine 
sediments resting on a basement of  Paleozoic and Precambrian crystalline rock that is actively subsiding 
in many places under the weight of this growing wedge (Christensen, 1988). Where basement crystalline 
rocks are subsiding, major river valleys have been “drowned” or embayed, enabling tide waters to reach 
completely across the plain to the edge of the Piedmont province. Between the Neuse River in North 
Carolina and the Santee River in South Carolina, however, basement rocks warp upward for some 2,500 
feet, forming the Cape Fear Arch. Uplift in this section of the Coastal Plain has resulted in erosion of 
Cenozoic sediments, exposing sandy Cretaceous sediments beneath (Christensen, 1988; Isphording and 
Fitzpatrick, 1992).  
 
The inner (or upper) boundary of the Coastal Plain is defined by the Fall Line (or Zone), where basement 
rocks rise beneath Cretaceous and Tertiary formations. The Fall Line represents the physical overlapping 
of unconsolidated Coastal Plain sediments onto crystalline rocks (e.g. Carolina Slate Belt) of the 
Piedmont. Rivers passing the Fall Line exit the hard rock of the Piedmont through a series of rapids and 
falls before widening and slowing as they encounter the soft rock of in the Coastal Plain. (Christensen, 
1988; Stout and Marion, 1993; Roberts and Hodsdon, 1996). The 1984 Fort Bragg Master Plan notes the 
Fall Line is not easily identified in all areas because crystalline rocks are covered by a thick mantle of 
deeply weathered rock known as saprolite. 
 
Beginning in southern North Carolina immediately eastward of the Fall Line, the Sandhills (also called 
fall-line Sandhills), a belt of resistant Cretaceous and early Tertiary rocks some 20 to 30 miles wide, 
rising some 300 feet above the Coastal Plain lowlands (Roberts and Hodsdon, 1996),  form a more-or-less 
continuous chain of rolling hills extending southwestward through South Carolina, Georgia, and parts of 
Alabama (Christensen, 1988). Derived from formations of Upper Cretaceous age, fall line hills are sandy 
and slightly higher than the older Piedmont (Stout and Marion, 1993). North Carolina’s Sandhills are 
characterized by broad sandy ridges and long, less sandy side slopes. Many streams have cut deeply into 
the sediment. As a result, uplands tend to drain rapidly, even during extended wet periods. The overall 
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slope is to the east and south, with an average decrease in elevation of about 25 feet per mile (Hudson, 
1984).  
 
6.1.2 Landforms and Hydrology 
 
6.1.2.1 Fort Bragg 
 
Fort Bragg proper extends across North Carolina’s rolling Sandhills for 29 miles east to west and up to 16 
miles north to south. The 1984 Fort Bragg Master Plan describes geologic materials exposed at Fort 
Bragg as poorly resistant to erosion, resulting in a series of low, rounded, sandy hills which increase in 
elevation to the west. Hills capped with ironstones of the Castle Hayne Formation typically are more 
resistant to erosion and consequently include Fort Bragg’s highest elevations. 
 
The reservation is moderately dissected by many streams (Map 6.1.2) superimposed on the 
gently-eastward-sloping Coharie Terrace. Elevations within the reservation boundary range from 
approximately 150 to 550 feet above sea level. Elevations generally drop from the west to the east and 
south. For example, the bed of the Lower Little River, which forms half of Fort Bragg’s northern 
boundary, drops from 229 feet at the reservation’s northwestern boundary to 131 feet where it exits the 
reservation at the east. Similarly, the junction of  Manchester and King Roads in the northwest lies at 120 
meters (394’), and the junction of Manchester and State Hwy 87/24 to the east lies at 50 meters (164’). 
Elevations in the Northern Training Area regularly reach 100 meters  (Russo, 1993). 
 
Gently rolling surfaces are found in the southwestern, central, and southeastern parts of the reservation, 
with slopes mainly between 3 and 8 percent. The steepest slopes are along upper reaches of streams and 
are generally between 8 and 15 percent. Slopes from 0 to 3 percent are found along stream bottoms and 
on tops of hillocks, with slopes generally between 3 and 8 percent moving toward stream bottoms. Local 
relief of interstream areas is generally 27 to 40 meters (90 to 130 feet) above adjacent valley bottoms. 
Moderately rolling surfaces cover three large areas: One is in the southwestern edge of the installation; 
the second and largest area is in the northwestern to central portion of the reservation; and the third area is 
in the northeastern portion of the installation. Elevations of these moderately rolling areas vary mostly 
between 76 and 140 meters (250 to 460 feet). All three areas have slopes largely between 3 and 8 percent. 
The steepest slopes, 15 to 30 percent, are along upper reaches of a tributary of Wolf Pit Creek, at Gaddy’s 
Mountain, Finlayson’s Mountain, and Coolyconch Mountain. Differences in elevation between the 
interstream areas and hillock tops and adjacent valley bottoms are generally over 55 meters (180 feet) 
(Nakata Planning Group and Rust Environment and Infrastructure, 1994; 175th Engineer Company, 
1997a; 1997b). 
 
One significant topographical feature of Fort Bragg is an east-west ridge which includes the reservation’s 
highest elevations and divides the installation south of the Lower Little River into two roughly equal 
(north and south) major watersheds. Along this ridge, Observation Posts 13, 14, 11 and 17, all with 
elevations over 525 feet, are located in the vicinity of McPherson Hill, Johnson, Gaddys, and Blues,  
 



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 72 

MAP 6.1.2: Fort Bragg/Camp Mackall Surface Water 
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“mountains” respectively. Sandstones on these peaks are remnants of marine sediments deposited when 
the sea reached its fullest advance approximately 40 million years ago (Russo et al., 1993; 175th Engineer 
Company, 1997a; 1997b). 
 
Fort Bragg areas south of the divide lie totally within the Rockfish Creek watershed which empties into 
Cape Fear River south of Raeford. Most major streams in the southern section (Juniper Creek, Nicholson 
Creek, Puppy Creek, Bones Creek, Little Rockfish Creek, et al.) connect with Rockfish Creek south of 
the installation (Russo et al., 1993; 175th Engineer Company, 1997a; 1997b).  
 
Areas north of the divide drain into the east-west flowing Lower Little River, a tributary of the Cape Fear 
River. Several high sand ridges between major drains (Horse Creek, Flat Creek, Mill Creek, Deep Creek, 
and Jumping Run Creek) have been cleared and are used as parachute drop zones (Holland, Salerno, 
Normandy, and Sicily drop zones). All of the Northern Training Area (NTA) and the Overhills (Anderson 
Creek, Muddy Creek, Jumping Run Creek, McLeod Creek, Hector Creek, and Buffalo Creek) drain into 
Little River (Russo et al., 1993; 175th Engineer Company, 1997a; 1997b). 
 
The Lower Little River, entrenched along its entire length across the northern portion of the reservation, 
is  another Fort Bragg outstanding feature. Riverside slopes rise as much as 70 feet, thickly covered with 
dense and diverse woody vegetation. Periodically along the river, the banks are vertical, dripping with 
seepage where groundwater encounters impermeable clay layers of the Cape Fear Formation (Section 
6.2). Elsewhere, broad flat terraces occupy loops of the river and provide varied soils and moisture 
regimes (from wet to mesic to xeric). In the NC Sandhills region, and in the Coastal Plain in general, the 
high terraces, bluffs and gorge along the Little River are unusual geomorphic features (Russo et al., 1993; 
Schafele & Moore, 1991). 
 
All streams on Fort Bragg are classified as blackwater streams... streams arising wholly within the Coastal 
Plain which are acidic and dark tea-colored from dissolved tannins and carry few nutrients or productive 
sediments. Stream headwaters are located on middle and upper slopes in areas where subsurface clay 
layers force water to percolate above ground. Narrow headwaters are generally dominated by pocosin 
shrubs and a pine-hardwood canopy. As headwaters expand downslope into flatter terrain, they begin to 
develop small floodplain communities which are dominated by pines, Atlantic white cedar, hardwoods, 
and occasionally pond cypress. The largest and best developed floodplains are located along major 
streams on post, Rockfish Creek and Little River (Russo et al., 1993). 
 
Small- and large-scale topographic diversity in upland areas between streams promotes plant and 
community diversity on Fort Bragg and in the Sandhills region in general. A gradient of xeric to mesic 
soil conditions occurs along most slopes, from ridgetops to lower slopes. Localized swales, isolated seeps, 
and seasonally wet depressions may interrupt this gradient. A combination of longleaf pine, scrub oaks, 
wiregrass, and a great diversity of herbs dominates these upland areas (Russo et al., 1993). Appendix 
6.7.3 contains brief descriptions of plant communities on Fort Bragg and Camp Mackall.  
 
The exact break between the Middle Coastal Plain and the Sandhills (Upper Coastal Plain) is not known. 
Harrington (1982) included the Northeast Area (NEA) in his Cape Fear Section, Inner Coastal Plain 
Region, a separate entity from his Sand Hills Region. However, the NEA is topographically and 
floristically very similar to typical Sandhills areas on Fort Bragg, while other sections of post which are 
included in Harrington’s Sand Hills Region appear to be more closely associated with Middle Coastal 
Plain sites. These latter include interior areas of Manchester Impact Area and southern MacRidge Impact 
Area (Russo et al., 1993). 
 
Several prominent artificial landscape features are present. One of the more striking is the abundance of 
roads and firebreaks which have dissected the post into hundreds of compartments. This fragmentation is 

COMMENT
.
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having a profound effect on landscape dynamics. Other unnatural features, already mentioned, are 
expansive drop zones located on some higher ridges on Fort Bragg. These drop zones influence landscape 
processes by disrupting burn patterns and nutrient and water dynamics and by causing severe soil erosion. 
Although artificial, lakes on Fort Bragg and Camp Mackall appear to be playing important roles in the 
survival of several rare aquatic plant species. These species probably occurred historically in large beaver 
impoundments (Russo et al., 1993). 
 
6.1.2.2 Camp Mackall 
 
The general Camp Mackall area ranges from Piedmont topography, which consists of sharply rolling, 
rocky ridges and clay soil, to Sandhills or Upper Coastal Plain topography, which consists of sand or 
sandy clay over a sand clay base material. Hilltops with elevations over 525 feet in the northwestern area 
of Camp Mackall are the highest points on the reservation, and the lowest, 262 feet, are found in the bed 
of Drowning Creek which transects Camp Mackall’s northeastern quadrant. Principal streams flow into 
the Little Pee Dee River, which follows a southeastern course through South Carolina and empties into 
the Atlantic Ocean. Stream patterns range from dendritic in Piedmont sections to meander and swampland 
in the Sandhills area (100th Engineer Company, 1995; Nakata Planning Group and Rust Environment and 
Infrastructure, 1995). 
 
The rolling, longleaf pine-dominated hills and blackwater streams of all but the eastern section of Camp 
Mackall support similar types of plant species and communities as found on Fort Bragg. The eastern 
section, adjacent to Drowning Creek, one of the largest streams in the NC Sandhills region, contains 
several unique features, such as expansive pocosins, cypress-gum swamps, and a Carolina bay. Pocosin 
and swamp communities are formed over active or relict floodplain areas. Other communities along these 
areas have been lost due to land conversion in the old cantonment and airfield sites (Russo et al., 1993).  
 
Carolina bays are oval depressions ranging from less than an acre to more than 1,000 acres. The long axes 
of these bays are oriented in a northwest-southeast direction. A sandy rim is on the southeastern end of 
each bay. In general, the larger the bay, the sandier and more pronounced the rim. Unless artificially 
drained, soils in most bays are wet throughout the year. Factors responsible for the origin of Carolina 
bays are not known (Hudson, 1984). The bay on Camp Mackall is the most intact bay known on Fort 
Bragg and Camp Mackall (Russo et al., 1993). 
 
6.2 Geology 
 
Bartlett (1967) described the geology of the Southern Pines Quadrangle (western third of Fort Bragg) as a 
series of major advances of the sea across the Continental Shelf: each advance deposited sediments on top 
of the previous layer, followed by an influx of additional material from the weathering of Piedmont rocks 
that were washed down and deposited in river delta environments. Similarly the Soil Survey of Hoke and 
Cumberland Counties, North Carolina, (Hudson, 1984) notes the area’s geology to be several layers of 
unconsolidated sediment underlain by bedrock composed of volcanic slate, sediment generally 200-400 
feet deep with no exposed bedrock, and soils formed entirely from the overlying sediment. 
 
Sedimentary formations that outcrop on Fort Bragg and Camp Mackall are from oldest (lowest elevations) 
to youngest (highest elevations): 
 
Cape Fear Formation (Low-mid Cretaceous) contains sands, gravels, sandstones, and claystones 
(indurated clays); the latter is exposed frequently along Little River where the river has become 
entrenched. Smaller exposures also occur along Aberdeen and Drowning creeks between Pine Bluff and 
Camp Mackall, plus a few spots along Rockfish Creek, off Fort Bragg (Bartlett, 1967). 
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Middendorf Formation (Upper Cretaceous) is generally 150-270 feet thick. About half of the Southern 
Pines Quadrangle shows the Middendorf Formation exposed at the surface or found at very shallow 
depths below younger deposits. Most exposures are on valley slopes and on hilltops where erosion has 
removed younger deposits. Material is poorly sorted, often showing fluvial cross-bedding and mottled 
orange and red tinting. There is no evidence of marine origin. Material probably came from the northwest, 
deposited by overloaded, meandering streams and rivers. Presumably, rapid erosion of crystalline rocks of 
the Piedmont supplied the coarse quartz detritus. The Middendorf material is mostly poorly cemented 
gravels and sands, but hard sandstones occur locally, especially Gum Branch Sandstone, thickest at the 
headwaters of Cabin Branch and Mill Creek (by Route 211 off-post) and Gum Branch (south of Nijmegan 
Drop Zone) (Bartlett, 1967). 
 
Eocene Sandstones (Lower Tertiary) are on top of Middendorf beds, apparently formed in a marine 
environment of relatively shallow water about 40 million years ago. This resulted from the farthest inland 
advance of ocean, extending possibly into the Piedmont. Most sandstone deposits have eroded away. Five 
exposures occur along the east-west ridge bounded by Montrose on the south (on Route 211 in Hoke 
County) and Paint Hill (just east of Aberdeen in Moore County) on the north: Sandstone Hill, McCain 
Hill, Paint Hill, (probably the high ground where elevations exceed 574 feet just west of Fort Bragg’s 
western boundary) and two others not named by Bartlett (one of which is probably JSOC Bluffs). On Fort 
Bragg, others include Johnson Mountain, McPherson Mountain, Gaddy's Mountain, and Blues Mountain. 
The 1984 Fort Bragg Master Plan indicates that on the highest points of land within the reservation, a 
dark resistant ironstone assigned to the Upper Eocene Castle Hayne Formation overlies the materials of 
the Tuscaloosa Group. 
 
Pinehurst Formation (post Eocene, possibly Miocene) is characterized by loose, light-colored sands of 
variable origin, covering much of the Sandhills region’s hilltops and ridge divides, occasionally extending 
downslope. This formation is poorly understood but was apparently wind-deposited by near-coastal winds 
when the ocean beach extended along what is known as the Orangeburg Scarp. This runs SW-NE along 
an elevation of 200-250 feet, passing close to Raeford and Fayetteville and forming the boundary between 
the Inner and an indefinite Middle Coastal Plain (area of Carolina bays). The Orangeburg Scarp 
represents the highest marine advance during the Pleistocene (recent glacial period) and likely also during 
the Pliocene and Miocene. The Pinehurst Formation also involves fluvial deposits and soils developed 
from weathering of underlying Cretaceous and Eocene sands (Bartlett, 1967). 
 
6.3 Petroleum and Minerals 
 
There are no known petroleum or mineral deposits on Fort Bragg or Camp Mackall. The only mining 
activity that occurs is that for clay to cap landing strips. 
 
6.4 Soils 
 
6.4.1 Overview 
 
The surface of Fort Bragg is predominantly mantled by sandy soils whose composition ranges from loose 
sands to silty and clayey sands in some subsoils. Most soils are well-drained or even excessively well-
drained. Poorly drained soils are primarily limited to floodplain and some terrace deposits, which are silty 
sands of usually high organic content. 
 
Soil profiles on Fort Bragg represent generalized conditions that are present in the upper few meters of 
soils. However, field samples may vary considerably from generalized profiles in response to local 
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conditions. Soil profiles indicate that, almost everywhere on post, soils extend several meters in depth 
before reaching the parent material, which consists of coastal plains sediments.  
 
Because the parent material is generally easily excavated (sediments are primarily interbedded sands, 
clayey sands, and clays), a demarcation between surface soils and parent material cannot readily be 
established. However, the total depth of the surficial soils, together with the unconsolidated parent 
material, commonly extends to basement rock, 30 to 61 meters (100 to 200 feet) below the surface. 
Toward the western sector of the reservation, the generally loose soil and parent materials are interrupted 
by a resistant bed of arkosic sandstone up to 6 meters (20 feet) thick, which occurs at depths generally 
less than 15 meters (50 feet). 
 
6.4.2 Predominant Soils 
 
Most of Fort Bragg falls within the Blaney-Gilead-Lakeland soil association as mapped in the Soil Survey 
of Cumberland and Hoke Counties, North Carolina (Hudson, 1984). The Blaney-Gilead-Lakeland soil 
association is found mainly on uplands with nearly level to moderately steep, well-drained, moderately 
well-drained, and excessively drained soils that have a brittle loamy or clayey subsoil or that are sandy 
throughout. These soils have very little ground vegetation, have good trafficability, and dry out rapidly 
following rain (Hudson, 1984). These characteristics were considerations when the Fort Bragg area was 
chosen for the establishment of a military reservation (Nakata Planning Group and Rust Environment and 
Infrastructure, 1994). Blaney soils comprise 35 percent of this association, Gilead 10 percent, Lakeland 
10 percent, and  minor soils 45 percent (notably Vaucluse, Candor, Dothan, and Fuquay soils on uplands 
and Johnston soils along streams) (Hudson 1984).  
 
A number of other soils are located along terraces above larger streams (e.g., Kalmia, Torhunta, Lynn 
Haven, Chewacla, Pactolus, Pits-Tarboro, and Woodington soils along Little River; Wagram, Ocilla, 
Johns, Kenansville, and Plummer soils along Drowning Creek terraces) or other flatwood areas (e.g., 
Norfolk, Wagram; and Torhunta and Lynn Haven soils in Manchester Danger Area) (Hudson, 1984; 
Russo et al., 1993). A soil not mapped by the NRCS is the hardened clay (claystone) of the Cape Fear 
Formation. The Little River has cut down into it and exposed many examples from the Recondo School 
on Fort Bragg eastward. It is responsible for the sinuous track of the river and supports a unique plant 
community, the Little River Seepage Bank, plus a number of plant species which on Fort Bragg are 
restricted to these near-vertical banks (Russo et al., 1993). 
 
There are nine  dominant soil series which make up most of Fort Bragg south of the Lower Little River. 
 
Blaney: Blaney is a well-drained loamy sand found in side slopes and narrow ridges of the uplands. It is 
mainly located along the Little River and most other streams on Fort Bragg. This soil is strongly acidic 
and has slow to moderate permeability. 
 
Bragg: The Bragg soil series consists of sandy loams which have been extensively altered by man. It is 
found on the cleared, graded, filled, and smoothed areas of Fort Bragg’s cantonment. This soil is strongly 
acidic and has slow permeability; however, it is highly variable from site to site. Erodibility and low 
available water capacity are the main limitations of Bragg soils. 
 
Candor: Candor is a moderately well- to excessively well-drained sand found on side slopes of uplands. 
It is characterized by a deep sandy surface, which may limit vehicle movement and excavation. Also, 
instability and failure of ditch banks and trench walls, as well as seepage, are potential problems. The 
hazard of erosion is moderate on shallow slopes and severe on steeper slopes when soil is exposed. It has 
a moderate permeability with very low water availability. This soil is extremely to moderately acidic. 
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Dothan: Dothan is a nearly level, very deep, well-drained loamy sand found on broad divides. It has 
moderate to slow permeability and is very acidic. The restricted permeability and a seasonal perched 
water table can limit septic absorption. 
 
Fuquay: Fuquay is a very deep, well-drained sand located on broad ridges of uplands. It has moderate to 
slow permeability and low amounts of available, with strong acidity throughout. Droughtiness of the soil 
may make establishing ground vegetation difficult. Fuquay sand is very susceptible to wind erosion and 
has low amounts of available water. After heavy rains or in winter there is a perched water table 4-6 feet 
below the soil surface. 
 
Gilead: The Gilead series is a moderately well-drained loamy sand, located on toe slopes above streams 
in uplands. It has slow permeability and is strongly acidic, with a medium to high water capacity. A 
perched seasonal high water table is above the clayey subsoil at a depth of about 1.5 to 2.5 feet in winter 
or after heavy rainfall. The wetness and slow permeability in the clayey subsoil may restrict structure and 
septic/leach systems. There is a moderate erosion hazard for exposed soil on slopes; the erosion hazard on 
steeper slopes is severe where soil is exposed. 
 
Johnston: This soil is a very poorly drained loam found on nearly level areas along major drainageways 
and floodplains. It has moderately rapid to rapid permeability and is strongly acidic. However, the 
seasonal high water table is at or above the surface most of the year. This is a hydric soil. 
 
Lakeland: Lakeland is an excessively drained sand found on broad ridges of uplands. This soil is strong 
to medium in acidity, and permeability is very rapid with low water availability. This soil is characterized 
by droughtiness, susceptibility to wind erosion, and leaching of plant nutrients. The Lakeland sand covers 
a significant amount of Fort Bragg’s lands. Most areas included are cleared and used as parachute drop 
zones. 
 
Vaucluse: Vaucluse consists of loamy sands (Va) and gravelly loamy sands (Ve). They are well-drained 
soils found on slopes of uplands. They are mainly located along the Little River with Blaney soils. 
Gravelly loamy sands are also found on slightly rounded parts of ridges associated with the Little River. 
The soil has slow to moderately slow permeability and is strongly to extremely acidic throughout. 
Characteristics include susceptibility to erosion, shallow rooting depth due to the brittle subsoil, and slow 
permeability. The hazard of erosion is moderate to severe where soil is exposed.  
 
Soils north of the Lower Little River are predominantly a Gilead-Blaney-Candor soil association. They 
are generally less sandy and more clayey soils than those south of the Little River. They are moderately 
well-drained to somewhat excessively drained soils with a loamy or clayey subsoil. These soils are nearly 
level to strongly sloping, found mainly on uplands on long slopes and broad sandy ridges. The minor soils 
are Vaucluse and the sandier Lakeland soils in uplands and poorly drained Bibb-Wehadkee and Roanoke 
soils along streams. Gilead, Blaney, Candor, Vaucluse, and Lakeland soils are described above.  
 
Bibb-Wehadkee Complex: Bibb-Wehadkee soils are found on narrow floodplains along the Lower Little 
River and tributaries. They are nearly level, poorly drained loams that have loamy and sandy underlying 
layers. Permeability is moderate, and available water capacity is high. Reaction ranges from very strongly 
acid to slightly acid. The seasonal high water table is near the surface from November or December 
through May in most years or after periods of heavy rainfall. These soils are frequently flooded for brief 
periods from November-December through May or June. Both Bibb and Wehadkee are classified as 
hydric soils. 
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Roanoke and Wahee: Roanoke loam and Wahee fine sandy loam mainly are nearly level, very deep, 
poorly drained soils found on low flats and in depressions or drainageways along the Cape Fear River and 
its major tributaries. Permeability is slow; and available water capacity is moderate. Reaction is extremely 
acid to strongly acid. The seasonal high water table is at or near the surface from November through May 
during most year. Surface runoff is slow, which results in ponding in some areas during wet periods. It is 
occasionally flooded for brief periods during November through June. Roanoke and Wahee are classified 
as hydric soils. 
 
Wakulla: The Wakulla map unit consists mainly of nearly level and gently sloping, very deep, somewhat 
excessively drained Wakulla sand and similar soils. It is on broad, sandhill ridges in uplands and on 
stream terraces along the Little River. Permeability is rapid. Available water capacity is very low. The 
soil ranges from very strongly acid to moderately acid. It has a high sand content, is droughty, and 
seepage affects sites for septic absorption. 
 
Camp Mackall, seven miles west of the main installation, is in three counties, which have different soil 
associations. The majority of Camp Mackall is in Scotland County and Richmond County, west of 
Drowning Creek; soils in this area are in the Lakeland-Gilead association. This area has three dominant 
soil series: the Lakeland series, described above, covers approximately 50 percent of the reservation, and 
the Wagram series and Wet Alluvial Land account for the majority of the remaining land. The portion of 
Camp Mackall which is in Moore County, east  of Drowning Creek, has Candor-Ailey-Vaucluse soils. 
Almost half of the land is Bibb loam, 0-2 percent slopes, and is frequently flooded. The remainder is 
Ailey loamy sand, Vaucluse loamy sand, and Candor sand. Most soils in both areas are nearly level sandy 
soils on broad ridges. They have gently level to sharply breaking side slopes, generally adjoining 
drainageways. The soils are low or very low in fertility and generally droughty. The moderately steep side 
slopes and areas occupied by Gilead soils are easily eroded.  
 
Wet Alluvial Land and Swamp: Soils adjacent to drainageways are variable in texture and are poorly 
drained or very poorly drained. The surface is sand, loamy sand or silt. Characteristically, it is high in 
organic-matter content. Generally stream channels are not well defined in wet alluvial land or swamps, and 
most of the areas are flooded frequently each year.  
 
6.4.3 Soils and Plant Community Associations 
 
Soils and their relationships to plant communities that occur on Fort Bragg (including the recent Overhills 
acquisition) are briefly described in Appendix 6.4.3. 
 
6.4.4 Relative Erosion Potential 
 
Exposing certain soils and geologic materials to rain and wind by removing stabilizing vegetation and 
organic material increases the chance of erosion. Depending on the degree of slope and vegetative cover, 
the potential for erosion on Fort Bragg increases where clearing has taken place (e.g., drop zones) and 
where vegetation is destroyed in impact areas. For instance where vegetation is removed from Blaney 
loamy sand with slopes of eight percent or less on Coleman, MacRidge, Manchester, and McPherson 
impact areas, moderate erosion is possible. Similar erosion is possible where vegetation has been removed 
from Candor sand with slopes of eight percent or less on MacRidge and Manchester impact areas and 
Holland, Normandy, Salerno, and Sicily drop zones (Nakata Planning Group and Rust Environment and 
Infrastructure, 1994). 
 
Just as with any land use, soils on Fort Bragg are an important element to the development and operation 
of the installation. Soil conditions in the Cantonment are a consideration for determining land use; 
however, as with development in the civilian sector, soils are more closely analyzed on a site by site basis 
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as projects are implemented. In training areas, soil capability and condition must be considered in a 
different way. Military training places a different load on the soil than in the urbanized Cantonment. 
Continuous or sustained training over an area may result in damage to the vegetation and soil. Eventually 
this can, and has, led to situations wherein the damage was so extensive as to make an area unusable for 
military training. An awareness of soil capability can help prevent this by helping to determine how best 
to achieve the highest sustained use of training areas. The erosion potential for the predominant soils on 
Fort Bragg is identified in the description of the soil series (Section 6.4.2). 
 
Generally, soils on Fort Bragg are susceptible to erosion if denuded. This problem has manifested itself 
and caused significant damage in various areas throughout the installation. Erosion occurs in open terrain; 
along roads, firebreaks and drainages; and around built-up areas in the Cantonment. A combination of 
vegetative and drainage system maintenance (Section 9.8) describe LRAM and soil resources 
management programs) is necessary to address this serious problem (Nakata Planning Group and Rust 
Environment and Infrastructure, 1994). 
 
6.5 Water Resources 
 
The following is taken from Long Range Component, Real Property Master Plan, Fort Bragg, North 
Carolina (Rust Environment and Infrastructure and Nakata Planning Group, 1994), unless specifically 
stated otherwise. 
 
6.5.1 Surface Water 
 
Fort Bragg’s two major watersheds (Section 6.1.2.1) including 25 ponds, lakes, and streams, and the lakes 
and streams of Camp Mackall provide habitat for wildlife and recreation and drinking water for people. 
Map 6.1.2 shows installation drainage patterns. Major streams and impoundments on Fort Bragg and 
Camp Mackall include: 
 
• Fort Bragg’s northern (Little River) watershed includes: Silvers Run; Cypress, Buffalo, Deer, 

Flat, Gibsons, Hector, Horse, James, Tank, McPherson, Cypress, Little, Jumping Run, Deep, 
Mill, Flat, Horse, James, Tuckahoe, Polecat, and Carvers creeks; and Little River (175th Engineer 
Company, 1997a; 1997b).  

· Fort Bragg’s southern (Rockfish Creek) watershed includes: Big, Cabin, Calf, Field, Gum, 
Patterson, Trent, and Trao branches and Beaver, Bones, Black, Cross, Jennie, Juniper, Little 
Cross, Little Rockfish, McDuffe, Nicholson, Piney Bottom, Puppy, Rays Mill, Stewart’s, and  
Wolf Pit creeks (175th Engineer Company, 1997a; 1997b). 

· Major Fort Bragg surface water impoundments include: McFayden, McKiethan, Texas, 
Andrews Church, Boundary Line, Holland, Hutaff, Kiest, McKellars, Mott, MacArthur, Smith, 
Simmons Field, Young’s, and Wyatt impoundments (175th Engineer Company, 1997a; 1997b). 

· Major Camp Mackall streams include: Big Bones and Towers forks; Big Bear, Camp, Clay, East 
Prong, Fergarson, West Prong, and Undermine branches; and Aberdeen, Beaver Dam, Big 
Muddy, Drowning, Gum Swamp, Hitchcock, Jordans, Juniper, Little Muddy, Creek, and Mill 
creeks (100th Engineer Company, 1995). 
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· Major Camp Mackall surface water impoundments 
include: Woods Pond No 2 and Broadacres, Big Muddy, 
Camerons, Moss Gill, Little Muddy, McKinney, Pine, 
Scot
land
, 
and 
Wa
co 
lake
s 
(10
0th 
Eng
inee
r 
Co
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ny, 
199
5). 

 
6.5.1.1 Surface Water Quality 
 
Surface waters on Fort Bragg (Map 6.1.2) are 
classified by the North Carolina Department of 
Environment, Health, and Natural Resources 
(NCDENR), which allows for a variety of water uses 
while  providing protection from pollution, 
especially for sources of drinking water. 
Classifications are assigned to water bodies based on 
a “best usage” intent for a given stream or lake. 
Classifications are described below. 
 
Class C waters are for fish and wildlife propagation, secondary 
recreation, agriculture, and other uses requiring waters of lower 
quality. Local land management programs to control nonpoint 
source pollution are required for all Class C uses. 
 
Class WS-1 waters are protected as water supplies in natural and 
uninhabited or predominantly undeveloped (not urbanized) 
watersheds; no point source discharges are permitted; and local 
land management programs to control nonpoint source pollution 
are required. They are suitable for all Class C uses. 
 
Class WS-III waters are water supply segments with no 
categorical restriction on watershed development or discharges. They are suitable for all Class C uses. 
 
In addition to the classification described above, the NCDENR has established special criteria for intakes at public water supplies 
and waters sensitive to nutrients: 
 
Critical Area means the area adjacent to a water supply intake or reservoir where risk associated with pollution is greater than 
from remaining portions of the watershed. The critical area is defined as extending either ½ mile from the normal pool elevation 
of the reservoir in which the intake is located or to the ridge line of the watershed (whichever comes first): or ½ mile upstream 

Best Usage of Surface Waters Body of Water  Classification 
Streams 
Lower Little River from 
  Thagards Lake to the water      WS-III 
  supply dam at Fort Bragg 
Lower Little River from 
  the water supply dam at      WS-III, C 
  Fort Bragg to Cape Fear River 
Flat Creek        WS-III 
James Creek        WS-III 
Rockfish Creek        C 
Little Rockfish Creek       C 
Puppy Creek        C 
Jumping Run Creek to Little  
  River         WS-III 
Stewart’s Creek       C 
Horse Creek        WS-III 
Juniper Creek        C 
Bones Creek        C 
Big Branch        WS-III 
Bull Branch        C 
Bearer Creek        C 
Gibson Creek        C 
Black Creek        C 
Mill Creek        WS-III 
McPherson Creek       C 
Nicholson Creek (Mott Lake)      C 
Lakes and Ponds 
Smith         WS-III 
McFayden        C 
MacArthur        WS-I/NSW 
Mott         C 
Texas         WS-III 
Young’s        C 
McKiethan        C 
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from and draining to the intake of the appropriate downstream location associated with the water supply located directly in the 
stream or river (run-of-the-river) or though the ridge line of the watershed (whichever comes first). 
 
Nutrient Sensitive Waters are so designated to limit the discharge of nutrients (usually nitrogen and phosphorus). They are 
designated by NSW following the water classification (e.g. Class WS-I/NSW). 
 
Over 60 percent of streams and lakes at Fort Bragg are Class C waters; 31 percent are Class WS-III 
waters; and Lake MacArthur falls into the WS-I/NSW classification. There are areas at the east end of the 
installation that fall under the WS-IV classification, in the watershed for the City of Fayetteville. Critical 
areas on Fort Bragg are at the intake for the water treatment plant along the Lower Little River. 
 
Surface water classifications carry with them varying degrees of regulation on development and land use 
including agriculture, silviculture, and other operations. Provisions for storm water control and protection 
must accompany development and redevelopment, including retention and detention ponds, water quality 
control facilities, and limits on areal coverage.  
 
Surface water bodies provide nearly all of Fort Bragg’s potable water. Water is taken from the lower 
Little River at the installation’s water treatment facility and treated for use in the Cantonment and Pope 
AFB. Potable water used in range and training areas comes from wells (Section 4.3.1). 
 
The U.S. Army Environmental Hygiene Agency (now the Center for Health Promotion and Preventive 
Medicine) conducted an extensive water quality study of streams and water bodies at Fort Bragg in 1988. 
Parameters for water quality were generally within allowable limits. Fecal coliform counts for Smith 
Lake, which is used for bathing, swimming, and water skiing, were within acceptable limits. Other lakes 
were also considered to be of good water quality even though pH was extremely low. Fish tissue analysis 
revealed extremely low levels of pesticides, well within safe levels for consumption. The level of 
chloropyrifos in McFayden Pond was just above detection limits. Since the U.S. Food and Drug 
Administration has no limit registered for this pesticide group, any level may be considered a violation. 
 
The water quality of Little River and its tributaries is generally good. The pH is low is some areas, but 
this may be due to the pine forests and associated soils along the river. Pine trees and sandy soils 
associated with pine forests generally lower the pH of water. Even though pH values as low as 3.9 were 
found, fish and invertebrates seem to have adapted very well.  
 
There have been some biological and chemical impacts on Little River from Fort Bragg’s wastewater 
treatment plant  A 1940s vintage facility operating beyond its design capacity caused most problems. 
Continued upgrades did not provide the total answer, and the older facility was replaced with a new 
facility in 1991 that improved conditions. As of 1994, wastewater treatment was in compliance with 
National Pollution Discharge Elimination (NPDES) effluent limits with respect to pH, biochemical 
oxygen demand, total suspended solids, ammonia nitrogen, dissolved oxygen, and fecal coliform. 
However, chronic toxicity tests have indicated unacceptable toxicity at low flow conditions in the 
receiving stream attributable to chlorine concentrations. 
 
Dominant sources of stream sedimentation on Fort Bragg are unpaved roads and large drop zones. An 
assessment of stream ecosystem integrity at Fort Bragg (Kohler, et al., 1998) indicated the following: 
 
• rates of sediment input to streams are substantially elevated at many locations on Fort Bragg; 
• rates of sediment input to streams are increased downstream of roads; 
• midchannel habitats are more severely impacted by sedimentation than bank and log habitats; 
• taxa richness is decreased downstream of roads; 
• log habitat was strongly impacted by sedimentation at downstream sites; 
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• the absence of four fish species can be used as an indicator of degraded stream quality; and 
• the presence of two fish species can be used as an indicator of degraded stream quality. 
 
This assessment recommended the establishment of a cost-effective, stream monitoring program that 
focuses on abiotic (habitat), rather than biotic, conditions. This habitat monitoring program could be 
supplemented by less frequent sampling of key biotic parameters. 
 
6.5.1.2 Floodplains 
 
Floodplains can be defined as lowland, typically flat areas adjoining surface waters including, at a 
minimum, that area subject to a one percent or greater chance of flooding in any given year. The 
magnitude of a floodplain depends on numerous factors including the size of the watercourse, size of the 
watershed, topography adjacent to the watercourse, soils and geology, and density of development in the 
watershed and adjoining the watercourse. 
 
Fort Bragg contains numerous surface watercourses, varying from a few feet in width to as much as 50 
feet wide during normal conditions. Section 6.5.1 discusses waterways on Fort Bragg. The remainder of 
this discussion on floodplains is limited to the cantonment area of Fort Bragg.  
 
The primary watercourses in and around the Cantonment are Little River, Big Branch, and Cross, 
McPherson, Bones, Beaver, Little Cross, Stewart’s, and Tank creeks. Generally, only the largest streams 
in the Cantonment are accompanied by a delineated floodplain and floodway. There are three floodplains 
in the Fort Bragg Cantonment. The most prominent is along Little River, adjoining the north end of the 
Cantonment and Pope AFB. The other two are much smaller, with one along Big Branch/Beaver Creek 
streams that cross the southerly boundary of the installation near the All-American Freeway. The other is 
Cross Creek, which covers a small area south of Simmons Army Airfield. Delineated floodplains do not 
cover a significant amount of the Cantonment, nor do they constrain otherwise developable areas. 
 
In addition to delineated floodplains, there are wetlands associated with the floodplains that extend 
beyond identified floodplain boundaries. Wetlands may also have periodic inundation, which, when 
combined with wetland regulations, would restrict, if not preclude, development. Wetlands on Fort Bragg 
are discussed in Section 6.7.9.  
 
6.5.2 Groundwater 
 
Groundwater on Fort Bragg can be categorized broadly as being either along water courses and adjacent 
water bodies or in other areas of the installation. 
 
6.5.2.1 Groundwater Along Water Courses And Adjacent To Water Bodies 
 
Groundwater along water courses and adjacent water bodies is restricted to pockets of sand and gravel 
within some floodplains; available quantities depend upon the grain size of sediments, degree of sorting, 
and proximity to the stream. Poorly sorted sands with some clay should yield small quantities. 
Well-sorted, clean sands and gravels, which are rare in the area, should yield moderate to large quantities. 
Probable locations of sand and gravel deposits are abandoned stream channels and point bars along Little 
River and possibly other large streams on the reservation. A dense, thick layer of sandy clay seals the 
bottom of Little River, precluding the use of infiltration galleries, but these may act as a groundwater dam 
in some areas to trap water in abandoned channels of streams or within pockets of coarse-grained 
materials. Seasonal variation in yield should be most significant along smaller streams during low water. 
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6.5.2.2 Groundwater Elsewhere On Fort Bragg 
 
Available quantities of groundwater elsewhere on Fort Bragg are generally proportional to the thickness 
of sands in the geologic formation. In the eastern portion of the reservation, where thin layers of sand are 
interbedded with clays and silts, yields range from 50-107 gallons per minute (gpm). In the southwestern 
portion of the reservation, where sands thicken significantly and clays and silts are substantially reduced, 
yields may approach 793 gpm. Assuming hydraulic continuity between sands of southwestern Fort Bragg 
and sands of the surrounding area, wells in lands adjacent to the installation probably provide a 
reasonable guide to yields which can be expected from Tuscaloosa sands on the southwestern portion of 
the reservation. Seasonal variation of yields in wells of Fort Bragg has not been observed. 
 
More specifically, groundwater at Fort Bragg is comprised of aquifers found primarily in sand and gravel 
associated with existing and past stream channels. Groundwater sources supply only minimal amounts of 
fresh water to Fort Bragg, which is used in range and training areas. Some developed wells (Section 
4.3.1) are within the cantonment area where they provide irrigation, but not potable, water. Most wells are 
in distant training areas which cannot be connected with the pipeline system of the installation. Yields of 
existing wells do not exceed 125 gpm. Springs are absent. 
 
Wells on Fort Bragg draw water from six primary aquifers underlying the installation: 
 
• Surficial alluvium was first used by Camp Mackall in the 1940s. It yields three gpm and now is 

minimally used. The quality of the water is poor, and this led to wells being disconnected. 
• Surficial sand has high permeability, but sand beds are only 10-50 feet thick. Yields are small 

but can be as high as 50 gpm under best conditions. Supplies of water may be obtained for 
domestic and some small industrial uses from this aquifer. 

• Cretaceous sand  has a thickness of 250-600 feet and is very permeable. Yields from properly 
developed wells generally exceed one gpm per foot of depth, including one well which yields 
more than five gpm per foot of depth. Water found here is generally soft and slightly acidic, 
although occasionally hard and alkaline. This aquifer yields domestic and large industrial supplies 
of water. 

• Cretaceous clay has a maximum thickness of 375 feet. The aquifer is not porous and relatively 
impermeable. Water is soft and slightly acidic and is suitable for all uses. 

• Triassic rocks are considered a poor aquifer because they are generally compact and tightly 
cemented. The best usable water may be found near faults and dikes. Yields average less than 10 
gpm, and deep wells rarely yield more than shallower ones. Water is usually alkaline and 
moderately hard to very hard. This aquifer yields domestic and occasionally small industrial 
supplies of water. 

• Slate belt consists of rocks that are fine grained and dense. Usable water found in this aquifer is 
usually in the areas with depths that seldom exceed 300 feet. Water is generally soft and 
somewhat acidic. Wells drilled in favorable locations may yield as much as 100 gpm, but 
averages are usually much less. However, the Slate Belt aquifer yields sufficient quantities of 
water to wells for domestic and small industrial supplies. 

 
6.6 Climate 
 
Fort Bragg lies within the transition zone between the Coastal Plains and the Piedmont Plateau region of 
the Carolinas. The humid subtropical climate of this region is marked by high humidity and the absence 
of extreme winter temperatures. Even during driest months, Fort Bragg receives a monthly average of 
more than 2.5 inches of precipitation. The average daily maximum temperature is in the upper 80°s 
Fahrenheit (F). Rainfall is ample all year but markedly greater during summer and early fall. 
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Thunderstorms are especially frequent in summer. Tropical storms and hurricanes that strike southeast 
coastal areas, almost always bring heavy rain to the area. Winter storms commonly bring snow to Fort 
Bragg. Temperatures are moderately wide in range. 
 
Monthly mean daily minimum and maximum temperatures, and precipitation data for Fort Bragg for 
1961-1986 are depicted in the below table (XVIII Airborne Corps, undated F): 
 

 
Month 

 
Mean Daily 

Minimum Temp 
(°F) 

 
Mean Daily 

Maximum Temp 
 (° F) 

 
Mean 

Precipitation 
(Inches) 

 
Mean Days with 

Precipitation 

 
January 

 
32 

 
50 

 
3.56 

 
13 

 
February 

 
34 

 
59 

 
3.96 

 
11 

 
March 

 
42 

 
64 

 
4.08 

 
13 

 
April 

 
50 

 
74 

 
2.71 

 
11 

 
May 

 
59 

 
80 

 
3.43 

 
14 

 
June 

 
67 

 
85 

 
5.17 

 
13 

 
July 

 
70 

 
88 

 
5.96 

 
16 

 
August 

 
70 

 
87 

 
4.96 

 
14 

 
September 

 
64 

 
83 

 
3.56 

 
10 

 
October 

 
53 

 
73 

 
2.64 

 
9 

 
November 

 
43 

 
64 

 
3.20 

 
10 

 
December 

 
30 

 
55 

 
3.25 

 
12 

 
Annual 

 
51 

 
72 

 
46.48   

 
148  

 
It is unlikely that temperature and precipitation for Fort Bragg in recent years differ significantly from 
that shown for the period of 1961-1986. Other weather data (e.g. humidity, average wind speed, 
prevailing wind direction etc.) are available on request from the 18th Weather Squadron, ACC (USAF) or 
from OL-A, Air Force Combat Climatology Center, Asheville, North Carolina. 
 
6.6.1 Precipitation 
 
Yearly precipitation averages 46.48 inches with maximum amounts occurring in summer and minimum 
amounts in fall (XVIII Airborne Corps, undated F). Thunderstorm activity accounts for the heaviest 
rainfall with the largest rainfall amounts coming from tropical systems. Freezing rain or snow can occur 
in winter, usually associated with a low center passing south of the state with the local area receiving 
northeast windflow. Droughts occasionally occur in the Sandhills, such as the July drought of 1993 
(Russo et al., 1993). Droughts occur every three to five years. 
 
6.6.2 Temperature 
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July is the hottest month of the year at Fort Bragg with an average daily maximum temperature of 88° F 
(XVIII Airborne Corps, undated F). Two years in 10 will have maximum temperatures higher than 100.5° 
F (Hudson, 1984). July 1993 was the hottest month on record in North Carolina, with the weather station 
at Pope AFB recording an average maximum temperature of 96° F and a peak of 104° F (Russo et al., 
1993). December and January have the coldest average temperature, 30° F and 32° F respectively (XVIII 
Airborne Corps, undated F). Two years in 10, January has a minimum temperature lower than 11° F 
(Hudson, 1984). 
 
6.6.3 Winds 
 
Wind direction varies considerably throughout the year. Spring winds shift from a prevailing north to 
northwest to southwest direction. Summer winds, are generally from the southwest and often carry warm, 
moist air from the Gulf of Mexico. The prevailing wind direction in the fall varies between northeast, 
north, and west. Winds in winter are generally from the north or northwest. Throughout the year wind 
speeds do not fluctuate greatly with averages ranging from three to five knots. Extreme winds occur 
throughout the year, usually associated with severe weather events. 
 
6.6.4 Unique Weather Patterns 
 
Thunderstorms can occur during any month, but most of the annual average of 49 occurrences are from 
March through September (XVIII Airborne Corps, undated F). Tornadoes in the state are usually 
associated with thunderstorms in connection with hurricane activity. Occurrence of hurricanes and 
tropical storms is highest from late August through early September. Tropical storms and hurricanes that 
move inland from the gulf coast or over Florida are a potential threat to Fort Bragg. Tropical storms and 
hurricanes that landfall between Houston, Texas and Florida frequently cause high rainfalls and local 
flooding. Fort Bragg averages one to two days of hail per year, usually in the spring. 
 
Warm moist air from the Atlantic Ocean can move into Fort Bragg. This air, cooled from below and 
subjected to movement upslope, can result in persistent dense fog and stratus. During July through 
September easterly winds can carry in “salt haze” from the Atlantic Ocean. It is not uncommon for this 
condition to last for several days.  
 
6.7 Flora 
 
Fort Bragg, including Camp Mackall, covers 160,825 acres. Predominant Sandhills upland communities are 
Pine/Scrub Oak Sandhill, Xeric Sandhill Scrub, and Dry Oak/Hickory Forest. Predominant mesic and wetland 
communities include Coastal Plain Small Stream Swamp and Streamhead Pocosin. 
Fort Bragg, including Camp Mackall, covers 160,825 acres. Predominant Sandhills upland communities 
are Pine/Scrub Oak Sandhill, Xeric Sandhill Scrub, and Dry Oak/Hickory Forest. Predominant mesic and 
wetland communities include Coastal Plain Small Stream Swamp and Streamhead Pocosin. 
6.7.1 Evolutionary History of Southeastern Coastal Plain Vegetation 
 
Biotic communities of the southeastern Coastal Plain have been structured by processes operative on both 
evolutionary and ecological time scales. Major geologic events, including the last uplift of the 
Appalachian Mountain chain and its subsequent erosion, plate-tectonic changes resulting in geographic 
shift of the Southeast region from tropical to temperate latitudes, and development of extensive areas of 
coastal plain during major intervals in which sea level rose and fell by hundreds of yards, have all 
contributed to development of the region’s species-rich flora and fauna. Subsequent glacial/interglacial 
cycles during the last 2.5 million years caused major climatic and geomorphic changes with attendant 
ecological changes that included migrations of species and changes in community composition. Regional 
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biotic communities, as we know them today, have assembled only during the 20,000 years since the last 
major glaciation (Delcourt et al., 1993). Appendix 6.7.1 summarizes the evolutionary history of 
Southeastern Coastal Plain vegetation. 
 
6.7.2 Vegetation Of Fort Bragg And Camp Mackall 
 
With only five percent of the historic Longleaf Pine-Wiregrass Ecosystem remaining today, Fort Bragg 
and Camp Mackall military reservations with their estimated 65,000 acres of longleaf pine forest are  
clearly important refuges of this endangered ecosystem. They include the best remaining examples of 
longleaf pine communities in the Sandhills region. Together with the Sandhills Game Land, they form 
one of the most important centers of rare plant diversity in the southeastern United States. These lands are 
critical to the long-term survival of the Longleaf Pine-Wiregrass Ecosystem (Russo et al., 1993).  
 
Woodlands on Fort Bragg and Camp Mackall are made up primarily of pine in association with a mixture 
of hardwoods. The predominant pine species is longleaf. Loblolly pine is the secondary pine species of 
occurrence. Pond pine occurs in drainages while some slash pine plantations occur on uplands, especially 
on the Northern Training Area (NTA). Turkey, blackjack, and bluejack oaks are major upland hardwood 
species. Wire grass, goat’s rue, dwarf huckleberry and bracken fern occur as predominant upland ground 
cover species. Major tree species found on lowland sites are black gum, red maple, yellow poplar, and 
some old growth loblolly and pond pine. Cypress and Atlantic white cedar occur at intervals in lowlands 
across the installation; however, they are not considered major species. Gallberry, sweet pepper bush, 
fetter bush, switch cane, and wax myrtle are major shrub species in lowland sites. 
 
Longleaf pine communities still remaining are threatened by fire suppression. Without occasional fire 
disturbance, these communities collapse and are succeeded by other community types. Appendix 6.7.2 
contains a more comprehensive description of the role of natural disturbances (e.g. fire, flood, and insect 
outbreaks) in maintaining the longleaf pine-wiregrass ecosystem (Russo et al., 1993). 
 
Recently, thousands of acres of longleaf pine have come under intensive management, including the use 
of prescribed burning, to improve or restore habitat for the federally endangered red-cockaded 
woodpecker (Picoides borealis). The result has been a marked improvement, at least locally, in plant 
species diversity, presence of rare species, and composition and structure of plant communities. Fort 
Bragg and Camp Mackall are excellent examples of the kind of results that can be achieved with a broad, 
ecosystem-wide approach to land management (Russo et al., 1993). 
 
6.7.3 Forest Inventory 
 
Installation land is classified as follows for forestry purposes: 
 
Regulated*  108,191 
Restricted**    33,040 
Noncommercial  
Forest Land      20,366 
Total Acreage  161,597 
* Regulated - land where there is no fixed military activity 
** Restricted - Impact areas where no management takes place. 
 
Forested acreage in regulated land use which is available for timber production are classed as follows: 

 
• 60 percent - predominately pine, 
• 28 percent - pine/hardwood areas with a low density of pine, and 
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• 12 percent - lowland hardwood areas (gum, poplar, maple). 
 
Distribution map by forest stand types is shown in Map 6.7.3. A table compiled from the forest inventory 
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 MAP 6.7.3: Forest Stands on Fort Bragg 
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 indicating basal area and pine stems over 10 inches DBH within HMAs is included in Appendix 6.7.3a. A 
calculated inventory sheet, updated annually, showing current volumes of sawtimber and pulpwood for pine 
and hardwood is in Appendix 6.7.3b. Procedures and plans for forest inventory are outlined in Section 
8.1.2. 
 
6.7.4 Natural Plant Communities 
 
Natural plant community descriptions in Rare and Endangered Plant Survey and Natural Area Inventory 
for Fort Bragg and Camp Mackall Military Reservations (Russo et al., 1993) were adapted from Schafale 
and Weakley’s 1990 Classification of the Natural Communities of North Carolina, Third Approximation 
and 1993 revisions. Plant community type and variant descriptions preceded by an asterisk (*) have been 
identified on Fort Bragg but do not appear to have equivalents in Schafale and Weakley's Third 
Approximation. Those descriptions were produced by The Nature Conservancy, Sandhills Field Office 
staff. A description of habitats within the Overhills tract is in the Overhills Natural Area (North Carolina 
Natural Heritage Program, 1991).  
 
The 33 plant communities and variants identified as occurring on Fort Bragg and Camp Mackall (Russo et 
al., 1993) are as shown: 
 

Coastal Plain Bottomland Hardwoods 
(Blackwater subtype) 
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Summary descriptions of the 33 plant communities 
and variants are in Appendix 6.7.4. Russo et al. 
(1993) contains more comprehensive and detailed 
accounts each of the plant communities and variants 
as well as an index of common and scientific names 
of plant taxa found on Fort Bragg and Camp 
Mackall. 
 
6.7.5 Habitat Classes 
 
The following Habitat Classes (HC) are defined to 
facilitate integrated planning activities. These habitat 
classes are based principally on natural communities, 
with consideration for within community features and 
structural composition, and permanent habitat types, 
such as grasslands, not described as a natural 
community.  
 
Integrated planning and implementation require the 
use of several classification systems including 
natural community type, forest stand type, RCW 
habitat type, and/or various specialized wildlife 
habitat features. This large number of communities 
and classifications, and the variability of potential 
conditions within communities, stands, or habitat 
types complicate planning, communication to 
management technicians, and the definition and 
measurement of success. Additionally, larger scale 
natural communities and stands are too gross for 
many habitat models. 
 
The following habitat classes are designed to steer 
natural community restoration by providing clear, 
quantifiable, structurally-based class types that can 
be easily envisioned and measured by managers, 
and used for habitat model application. Working 
group planning will focus on attaining the desired 
amount and distribution of these types. 
 
Habitat classes are especially useful at scales below 
or within forest stands or natural communities. 
Habitat features smaller than stands (10- acre 
minimum) are called normally require designation of 
minimum patch sizes, management objectives and targets may include no minimum size for some classes. 
Current target landscape HC configurations are outlined in Section 9.1.2, Habitat Management Area 
Prescriptions. See Appendix 6.7.5 for a cross-references table of natural community types and habitat 
classes. 
 
Developed/Maintained Areas: Mowed, landscaped, and/or manicured areas.  
 

Coastal Plain Levee Forest (Blackwater subtype) 
Coastal Plain Semipermanent Impoundment  

Normal variant 
*Bog variant 

Coastal Plain Small Stream Swamp (Blackwater 
subtype) 

Normal variant 
Canebrake variant 

Cypress--Gum Swamp (Blackwater subtype) 
Dry Oak--Hickory Forest (Coastal Plain sand 
variant) 
*Little River Bluff  
*Little River Seepage Bank  
Mesic Pine Flatwoods 

Sandhills variant 
*Little River terrace variant 

Peatland Atlantic White Cedar Forest  
Piedmont/Coastal Plain Heath Bluff 
Pine Savanna (*Sandhills variant) 
Pine/Scrub Oak Sandhill 

Blackjack-mixed oak variant 
Clay/Rock hilltop variant 
Loamy soil variant 
Mesic transition variant 
Bluejack-mixed oak variant 

Sand and Mud Bar 
Sandhill Seep 

*Normal variant 
*Isolated variant 
*Bog variant 
*Rock outcrop variant 

Small Depression Pocosin  
Streamhead Atlantic White Cedar Forest 
Streamhead Pocosin  

Normal variant 
*Canebrake variant 

Vernal Pool 
Wet Pine Flatwoods 
Xeric Sandhill Scrub  

Sandhills variant 
*Little River Terrace variant 
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Open: Habitats lacking or nearly lacking vegetation, exclusive of submergent aquatic vegetation; includes 
bare ground, sand, rocks, or open water; may include some scrub or shrub or grassland features and/or a 
mix of classes, depending on classification scale; and may be xeric or hydric. 
 
Beaver Pond: See Natural Community: Coastal Plain Semipermanent Impoundment (Appendix 6.7.4.). 
 
Grassland: Natural or manmade habitats lacking or nearly lacking trees; may include some scrub features 
and/or a mix of grassland/scrub, depending on classification scale; may occur at large scales and/or as 
distinct openings with special land uses; does not include manicured or maintained areas on a mowing 
schedule greater than once per year; and may be delineated as xeric, mesic, or hydric.  
 
Sandhills and Flatwoods: Structural habitat types found within the natural plant communities including Pine 
Scrub Oak Sandhill, Xeric Sandhill Scrub, and Flatwoods: 
 

Forested Grassland: Pine dominated, open overstory; may have scattered, individual, mature 
hardwoods and scattered flowering shrubs (especially important wildlife food producers); rich grass 
and herbaceous layer more or less continuous throughout; and may be delineated as xeric, mesic, 
or wet. In upland habitats this class will normally be the backdrop on which other HCs will be 
created or maintained (see Hypothetical HC Configuration, Appendix 9.5). 

 
Closed Canopy Pine: Pine clumps in this class include small (no minimum size) patches of 
regeneration (natural or planted) and dense patches of saplings, poletimber, or sawtimber. 
Management for various ages of this class at the small patch size (uneven age management) will 
contribute to wildlife goals for habitat heterogeneity and interspersion (see sections 9.4.3.5, Wildlife 
Cover, and 9.2.8, Forest Regeneration). Maintaining high basal areas (BA) within pine clumps will 
allow other portions of forest stands to be managed as low BA forested grasslands while still 
maintaining stand-wide average and total BA RCW requirements (see sections 9.2.3, Forest 
Management for Wildlife Habitat, and 16.5, RCW Forage Guidelines and Canopy Closure 
Limitations). 

 
Closed Canopy Mix: Mixed stands of closed canopy pines and hardwoods. This classification is 
mostly used for maps of existing conditions since general forest management is aimed away from 
mixed stands towards mosaics of forested grassland, closed canopy pine, oak / hickory, scrub 
patches, and pocosin/seeps. 

 
Scrub Patch: Habitats dominated by or exclusively comprised of young hardwoods and shrubs. 
Management targets are at the patch size, usually less than 5 acres with no minimum size. Minimal 
pine component and closed canopies are desired, especially in uplands. As fires strike these 
patches, they will top kill trees on the edge of the patch and have decreasing impacts as they 
progress through the patch due to the retardant effect of hardwood fuels and lack of ground cover 
and pine fuels in patch centers. This fire response will create structural heterogeneity within each 
patch, ranging from re-sprouting shrubs at the patch edge to larger or possibly mature hardwoods in 
the centers. Over time, patches will be struck by fire from various directions, creating a dome 
condition with the largest hardwoods occurring in patch centers. Individual patch sizes will fluctuate 
with time. Habitat targets will include the amount of total area (may be combined with oak/hickory 
class), desired successional stages, range of patch sizes, and desired maximum distance between 
patches. Special features, such as thickets around old home places, may be included in this type. 
May be delineated as xeric or mesic. 

 
Oak/Hickory: Habitats dominated by hardwood; may refer to stands, patches, or scattered individual 
trees. A minimal pine component and closed canopies are desired. These conditions will help fire-proof 
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hardwood habitats by minimizing pine and ground cover fuels. This class may be combined with scrub 
patches in targets for percent of an area in hardwoods. May be delineated as xeric or mesic.  
 
Pocosin/Seep: See Natural Community: Sandhills Seep, Small Depression Pocosin, and Streamhead 
Pocosin (Appendix 6.7.4).  
 
Bottomland Hardwood: See Natural Communities: Coastal Plain Small Stream Swamp and Coastal 
Plain Bottomland Hardwood (Appendix 6.7.4). 
 
Atlantic White Cedar: See Natural Community: Peatland Atlantic White Cedar Forest and Streamhead 
Atlantic White Cedar Forest (Appendix 6.7.4). 
 
Cypress/Gum Swamp: See Natural Community: Cypress/Gum Swamp (Appendix 6.7.4). 
 
6.7.6 Floral Inventory 
    
The following is from Rare and Endangered Plant Survey and Natural Area Inventory for Fort Bragg 
and Camp Mackall Military Reservations (Russo et al., 1993). Botanically, the Longleaf Pine-Wiregrass 
Ecosystem is very old and supports a great number of plant species, many entirely restricted to it 
(endemic). The most recent estimate is that 975 species of plants are endemic to the Longleaf Pine-
Wiregrass Ecosystem and occur nowhere else (Sorrie, unpublished). Approximately 239 rare plants are 
limited to the longleaf forest type, with some areas containing up to 30 vascular plants per square meter. 
There are many hundreds of more widespread plant species that also occur. In North America the only 
comparably-sized area with more endemics is California with 1,517 (Raven and Axelrod, 1978). 
California has long been recognized as one of the most diverse botanical regions in the world. 
 
No one knows just how many species of ferns, conifers, and flowering plants are in the Carolina Sandhills 
region, but a rough estimate is 1,500. A preliminary inventory of the Sandhills Game Land (62,000 acres) 
completed in 1959 tallied 675 species (Gupton, 1960). The two-year inventory of Fort Bragg and Camp 
Mackall by The Nature Conservancy (Russo et al., 1993) tallied 1,112 plant taxa. Vascular plant species 
identified through the LCTA program (inhouse and the University of Oklahoma contract) have added an 
additional 123 species for an installation total of 1,235. This represents 28% of the floristic diversity 
within North Carolina, an extremely large biodiversity considering the size of the area surveyed 
(approximately 106,000 acres). Appendix 6.7.6 lists known plants on Fort Bragg.  
 
Of particular note is the small percentage of flora (11.6%) comprised of alien species (deliberately or 
incidentally introduced from other regions or countries). The vast majority of these species are found in 
highly disturbed areas such as roadsides, wildlife food plots, cantonment areas, drop zones, and airfields. 
In pine/wiregrass areas periodically burned or along streams and rivers, almost every species is native. 
Thus, Fort Bragg and Camp Mackall support a relatively intact ecosystem. One physiographic feature that 
augments flora richness is Little River which supports communities that have floristic affinities to the 
Piedmont and Mountain regions. Plant species that fall into this category include Galax urceolata (galax), 
Kalmia latifolia (mountain laurel), Quercus prinus (chestnut oak), and Trillium catesbaei (Catesby's 
trillium), to name a few. 
 
A numerical summary of the flora of Fort Bragg and Camp Mackall yields the following (excluding the 
123 species added by LCTA): 
 

Number of plant families:     135 
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The 10 plant families with the most taxa on the 
installations are: 
 
These family totals are consistent with other 
southeastern Coastal Plain states, especially in that 
grasses, asters, sedges, and legumes are the dominant 
families. More than any other groups of plants, they 
have adapted to problems associated with limited soil 
nutrients, xeric to wet soils, high summer 
temperatures, and wildfires. A number of plants have 
apparently evolved in the Sandhills region and are 
endemic to it, including Lycopus cokeri (Coker’s 
water-horehound), Liatris cokeri (Coker’s 
blazing-star), and Pyxidanthera barbulata var. 
brevifolia (sandhills pyxie-moss). Over 90 percent of 
the total world occurrence of sandhills pyxie-moss is 
on Fort Bragg, with none known from Camp Mackall. 
 
The 11 best represented genera of plants are: 
 
During the most recent glacial episode, many 
northern plant species were forced to migrate 
southward along the Appalachian Mountains where 
many still exist as disjunct populations, some of 
them hundreds of miles from the next nearest 
population of the same species. The same episode 
also forced plants southward onto the Coastal Plain, 
where most have since retreated northward with the 
return of warmer temperatures.  
 
However, some have persisted, especially in the 
Sandhills region where local micro-habitats are 
suitable. These disjunct northern species are often 
rare in the Sandhills and include Scirpus subterminalis (swaying bulrush), Potamogeton confervoides 
(algal-leaved pondweed), Carex exilis (coastal sedge), Danthonia epilis (bog oatgrass), and Utricularia 
geminscapa (two-flowered bladderwort), all of which normally range northward from the New 
Jersey-Maryland area. A few others are “disjuncts” from the Appalachian Mountains to the west or from 
the large pocosin peatlands near the North Carolina coast, including Cladium mariscoides (twig-rush), 
Drosera rotundifolia (roundleaf sundew), and Vaccinium macrocarpon (cranberry). Fort Bragg has a 
number of rare species disjunct from the Gulf Coastal Plain, including Eriocaulon texense (Texas 
hatpins), Lilium pyrophilum (panhandle lily), Rhynchospora crinipes (Alabama beaksedge),  R. macra 

Number of plant species:  1,078 
Number of infra taxa (ssp. and var.):      34 
Total number of plant taxa:  1,112 
Taxa native to the Sandhills:     981 
Taxa alien to the Sandhills:     131 
 

Poaceae (grasses):  156 Asteraceae (asters, goldenrods,  
daisies):   142 
Cyperaceae (sedges):  122 
Fabaceae (legumes, beans,  
bushclovers, peas, etc):    79 
Ericaceae (blueberries, azaleas): 27 
Rosaceae (shadbushes, roses,  
cherries, blackberries):    25 
Liliaceae (lilies, catbriers,  
Solomon's seals, etc.):    24 
Scrophulariaceae (hedge hyssops, beard-tongues, 
gerardias):   24 
Orchidaceae (orchids):    22 
Juncaceae (rushes):    20 
 

Carex (true sedges):   35 Rhynchospora (beaksedges):  33 
Dichanthelium (panic grasses):  28 
Juncus (rushes):   19 
Aster (asters):    16 
Quercus (oaks):   16 
Eupatorium (bonesets, thoroughworts,  
  joe-pye-weeds, eupatoriums):  14 
Solidago (goldenrods):   14 
Cyperus (flat-sedges, umbrella-sedges): 13 
Desmodium (tick-trefoils):  13 
Hypericum (St. John's-worts):  13 
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(southern white beaksedge), Xyris chapmanii (Chapman’s yellow-eyed-grass), and X. scabrifolia 
(rough-leaf yellow-eyed-grass), all newly reported for North Carolina in 1992-93. 
 
6.7.7 Threatened, Endangered, or Special Concern Flora 
 
6.7.7.1 Federally Protected Flora 
 
The following is taken from Endangered Species Management Plan, Fort Bragg, North Carolina (XVIII 
Airborne Corps and Fort Bragg, 1997d). Plants and animals with federal classifications of Endangered (E) 
and Threatened (T) are protected under provisions of Sections 7 and 9 of the Endangered Species Act of 
1973, as amended. Three federally endangered plant species have been documented on Fort Bragg and/or 
Camp Mackall: Michaux’s sumac, American chaffseed, and rough-leaved loosestrife. The distribution of 
these plants on Fort Bragg is shown on Map 6.7.7.1. 
 
The term “site” in this section corresponds to an Element Occurrence (EO) in the North Carolina Natural 
Heritage Program data base. Element occurrences may contain one or more plant colonies occurring 
within one-half mile or less of similar habitat. 
 
6.7.7.1.1 Michaux’s Sumac 
 
Status and Distribution. Michaux’s sumac (Rhus michauxii) is a federally endangered shrub listed by 
the USFWS on September 28, 1989. Historically, this endemic plant of the inner Coastal Plain and lower 
Piedmont was known to occur in the Carolinas, Georgia, and Florida. Presently, 22 populations (20 in 
North Carolina, 1 in Georgia, and 1 recent find at Fort Pickett, Virginia) are known, with 20 historic  
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MAP 6.7.7.1: Distribution of Federally-listed Endangered 
Plants on Fort Bragg and Camp Mackall  
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populations believed to have been extirpated. Presently, Michaux’s sumac has been located at seven sites 
on Fort Bragg and one site on Camp Mackall, with populations ranging from 10 to over 1,000 stems. 
 
Biology and Ecology.  
 
Michaux’s sumac is a rhizomatous, usually dioecious, shrub that grows 1-3 feet in height. Only four 
known populations are known to have both male and female plants (USFWS, 1993). Of the Fort Bragg 
and Camp Mackall populations, only the Camp Mackall population contains individuals of both sexes. 
Even though this population contains both sexes, a significant percentage of seed produced is non-viable. 
Pollination is insect-controlled, and fruit dispersal is accomplished by birds (Sherman-Broyles et al., 
1992). 
 
Michaux’s sumac typically grows in sandy or rocky open woods on acidic, well-drained sands or sandy 
loam soils with low cation exchange capacities. Plants growing in natural habitats are found in pine/scrub 
oak sandhill (loamy soil variant and blackjack-mixed oak variant) communities (Schafale and Weakley, 
1990), which are uncommon and common, respectively, on Fort Bragg/Camp Mackall. Other sites 
include small wildlife food plots, forest clearcuts, abandoned building sites, and under sparse to 
moderately dense pine or pine/hardwood canopies. The species is shade-intolerant, therefore, dependent 
on disturbance to maintain the open condition of its habitat. Historically, this disturbance was naturally-
occurring fires or possibly localized grazing by native wildlife (USFWS, 1993). 
 
6.7.7.1.2 Rough-Leaved Loosestrife 
 
Status and Distribution. Rough-leaved loosestrife (Lysimachia asperulaefolia), a species endemic to the 
Outer Coastal Plain and Sandhills of North and South Carolina, was listed as federally endangered on 
June 12, 1987 (USFWS, 1987). Currently, 55 and one occurrences are found in North and South Carolina, 
respectively. Rough-leaved loosestrife occurs on 25 sites on Fort Bragg and one site on Camp Mackall. 
Specific sites range from a few to several thousand stems, with larger sites located along dendritic stream 
systems within the three primary impact areas on Fort Bragg.  
 
Biology and Ecology.  
 
Rough-leaved loosestrife is an erect, rhizomatous, perennial herb which grows to over two feet. Bees 
serve as pollinators of May-June flowers, but because of low seed set and no specialized mechanism for 
seed dispersal, sexual reproduction and the establishment of new populations are believed to be rare 
(Frantz, 1984). Clonal growth by asexual, rhizome spreading most likely plays a greater role in 
population dynamics than does sexual reproduction. Several stems can arise from a single rhizome 
(USFWS, 1995). 
 
Rough-leaved loosestrife generally occurs on acidic, moist to seasonally saturated sands and on acidic, 
shallow, organic soils overlaying sand (Russo et al., 1993). It also grows on shallow, poorly drained, deep 
peat soils of low pocosins and Carolina bays. Rough-leaved loosestrife occurs most often along the 
ecotone between longleaf pine uplands and pond pine pocosins but has been found in ecotones between 
pocosins and longleaf pine savanna, longleaf pine flatwoods, Sandhills seeps, and pond and lake margins 
(USFWS, 1995). 
 
Rough-leaved loosestrife is a shade-intolerant ecotonal species which requires a regular fire regime to 
control the abundance and stature of competing shrubby vegetation. Plants may persist vegetatively for 
many years in overgrown, fire-suppressed areas but will not be vigorous or reproduce sexually (Frantz, 
1984). The Nature Conservancy compared the effects of different fire frequencies on rough-leaved 
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loosestrife from 1987 through 1992. In this preliminary study, the species increased in flowering and 
vigor each year following a burn until a peak during the fourth year, after which a decline began. 
 
6.7.7.1.3 American Chaffseed 
 
Status and Distribution.  
 
American chaffseed (Schwalbea americana), a monotypic genus, was listed as federally endangered 
September 29, 1992 (USFWS, 1992). Historically, the species occurred in Tennessee, Kentucky, and the 
inner and outer Coastal Plain of 15 eastern and southeastern states. Present distribution is restricted to five 
states (FL, GA, NC, SC, and NJ). Rangewide, 71 extant populations have been identified, but most are 
small in plant numbers and area covered. In North Carolina there are 18 extant occurrences, 17 of which 
occur on Fort Bragg. 
 
Impact areas support large occurrences of American chaffseed due to frequent fires, establishing Fort 
Bragg as one of three population centers for the species, the other two being eastern South Carolina and 
southwestern Georgia/northwestern Florida. Fort Bragg occurrences are the only known populations in 
North Carolina, except for a very small population in Moore County, just off the installation. Outside 
impact areas, four sites occur with few individuals. Burning of these sites is less frequent than in impact 
areas. Even on sites with only low herbaceous species densities, American chaffseed occurrences on Fort 
Bragg decline in the absence of frequent fires, indicating that competition may be influencing these sites 
less than fire (Russo et al., 1993).  
 
Biology and Ecology.  
 
American chaffseed is an erect, hemiparasitic, perennial herb that grows to two and one-half feet in 
height. Although it is a root-hemiparasite (partially dependent on its host), the species is not host-specific 
and may parasitize a variety of trees, shrubs, and herbs. April through June flowers are pollinated by bees, 
with fruits maturing in July-September. Fruit dispersal is poorly understood, but fruits are likely wind-
dispersed in close proximity to the parent. Requirements for seed germination and seedling establishment 
are unknown, but the species is shade-intolerant. Fire may play a role is establishing the parasite-host 
connection. 
 
American chaffseed typically grows in sandy (sandy peat, sandy loam), acidic, seasonally moist to dry 
soils. It is generally found in open, moist, pine flatwoods, pine/wiregrass savannas, and ecotonal areas 
between peaty wetlands and xeric sandy soils. These habitats were historically maintained by human or 
lightning-caused wildfires and are species-rich with grasses, sedges, and savanna dicots being especially 
numerous (USFWS, 1994b). Natural communities which could support American chaffseed in North 
Carolina include mesic pine flatwoods, pine/scrub oak sandhills, pine savannas, and Sandhills seeps 
(Schafale and Weakley, 1990). 
 
6.7.7.2 Federal Species of Concern and State-Protected Flora 
 
The 1,235 plant taxa identified on Fort Bragg and Camp Mackall by The Nature Conservancy (Russo et 
al., 1993) and Fort Bragg include 58 federal and/or state rare species. Of these, three are federally 
endangered, 22 are federal species of concern, 15 are state-listed endangered (E), five are state-listed 
threatened (T), and 21 are state candidates for listing (See Appendix 9.1.3, Priority Species Scoring 
System and Appendix 6.7.6, Plants of Fort Bragg). 
 
Federal species of concern are not afforded federal protection under the Endangered Species Act and are 
not subject to any of its provisions until they are formally proposed or listed as Threatened or 
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Endangered. These species are former C2 candidate species removed from the candidate list on February 
28, 1996 (USFWS, 1996). Proactive management actions by federal agencies may preclude official listing 
of these species. Species which are listed as Endangered (E), Threatened (T), or Special Concern (SC) by 
the North Carolina Natural Heritage Program are afforded state protection under the state Endangered 
Species Act and the North Carolina Plant Protection and Conservation Act of 1979. 
 
Fort Bragg, in conjunction with The Nature Conservancy, developed a biological monitoring plan (Rudd 
and Sutter, 1996) for the following selected federal species of concern: Pickering’s dawnflower, Georgia 
indigo-bush, Sandhills milk-vetch, and Sandhills pyxie-moss. These species were selected for monitoring 
based on rangewide information and input from the USFWS and other pertinent experts. Fort Bragg and 
Camp Mackall are important population centers for these species. Proper management and conservation 
are imperative to avoid possible future federal listing. Below are brief descriptions of the above species. 
 
6.7.7.2.1 Pickering’s  Dawnflower 
 
Status and Distribution. Pickering’s dawnflower is known to occur in New Jersey, North Carolina, 
South Carolina, Georgia, and Alabama. All extant North Carolina occurrences of this state endangered 
species are within the Sandhills region with 24 sites on Fort Bragg and four on Camp Mackall. 
 
Biology and Ecology.  
 
Pickering’s dawnflower is a vine-like, prostrate member of the morning-glory family with wiry branches 
that spread across the ground. Leaves are linear, usually oriented vertically. White, funnel-shaped flowers 
arise from slender stalks and bloom late May to early August. Capsules begin forming as early as July and 
generally mature in August and September. Seedlings arise from current year capsules. 
 
On Fort Bragg Pickering’s dawnflower is more often found where the natural community has largely been 
removed. Large occurrences are found on deep sands along drop zones and roadside shoulders. It also 
occupies xeric terraces of Little River in a sand and gravel substrate (Sorrie, 1993a). Woodland sites are 
classified as Xeric Sandhill Scrub comprised of a sparse pine canopy (Schafale and Weakley, 1990). It 
grows best in semi-stable sand. 
 
Little is known concerning Pickering’s dawnflower ecology. It appears that it is a primary succession 
species that cannot invade and colonize new areas without the aid of mechanical or fire disturbance. 
Disturbances may expose bare ground, removing litter and competing vegetation necessary for seed 
germination and seedling establishment (Russo et al., 1993). 
 
6.7.7.2.2 Georgia Indigo-bush 
 
Status and Distribution. Georgia indigo-bush has been documented primarily in the Sandhills of North 
Carolina, into South Carolina, to the Altamaha Grit region of southeastern Georgia. Nearly all North 
Carolina sites are scattered along the Little River corridor with 15 of the 22 extant sites located on Fort 
Bragg. Georgia indigo-bush is a state endangered species. 
 
Biology and Ecology.  
 
Georgia indigo-bush is a member of the pea family and is a low shrub one to three feet tall, forming 
clumps with multiple stems. Compound leaves are comprised of elliptical leaflets with mucronate tips. 
Stems are smooth to sparsely puberulent. Reddish-purple flowers are borne in tight solitary racemes, 
followed by laterally compressed fruits, strongly curved on one side. 
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Georgia indigo-bush occurs primarily on pine/shrub/wiregrass terraces along rivers and streams. Fort 
Bragg sites are found along Little River, at or near the ecotone between the mesic terrace community and 
forested banks along the river (Sorrie, 1993b). This community has been classified as Mesic Pine 
Flatwoods-Little River Terrace variant (Schafale, 1994). 
 
6.7.7.2.3 Sandhills Pyxie-moss 
 
Status and Distribution. Sandhills pyxie-moss is a state endangered species. It is a narrow sandhills 
endemic of the eastern Sandhills region in south-central North Carolina and north-central South Carolina. 
Sandhills pyxie-moss is widespread on Fort Bragg. Ninety sites, ranging from a few plants to areas 
several hundred acres, represent approximately 90 percent of known occurrences. 
 
Biology and Ecology.  
 
Sandhills pyxie-moss is a creeping, evergreen, woody subshrub. Alternate, sharp pointed leaves are 
moss-like, typically less than 0.25 inches long, forming dense, low mats. White or pink flowers are 
characterized by five spreading petals. They are solitary and are borne on terminal short branches. The 
flowering period is December to March (primarily February and March), followed by red capsules. 
Pyxie-moss spreads mainly by asexual reproduction, although seed production has been documented. 
 
Suitable habitat consists of xeric, thinly wooded, sterile sands or sand-clays, near or on upper slopes of 
sandhills (Russo, 1993a). Plant communities in which it occurs are classified as Pine/Scrub Oak Sandhill 
(blackjack-mixed oak variant and clay/rock hilltop variant) and Xeric Sandhill Scrub (Sandhills variant) 
(Schafale and Weakley, 1990). Small to large clumps can be found around tree bases and other plants. In 
direct sunlight, clumps become more compact and leaves are smaller. There can be a high degree of 
morphological variation in this species. 
 
6.7.7.2.4 Sandhills Milkvetch 
 
Status and Distribution. Sandhills milkvetch is an endemic species of the Sandhills regions of 
southeastern North Carolina, South Carolina, and Georgia. It is a state threatened species. Fifty-five of the 
63 North Carolina occurrences are on Fort Bragg and Camp Mackall. 
 
Biology and Ecology.  
 
Sandhills milkvetch is an erect, 0.9-3-foot tall, perennial species of the pea family. It is easily recognized 
by its elongate, usually solitary or few, slightly pubescent stems, deep to pale purple racemes, and 
ascending, narrowly oblong-ellipsoid pods. Compound leaves are comprised of glabrate to pilose leaflets 
that are oblong to elliptic. Peak flowering period is early May to late June, followed by fruits that persist 
into the next growing season. 
 
Sandhills milkvetch occurs in xeric to dry-mesic longleaf pine/scrub oak/wiregrass communities in North 
Carolina. Soils are typically nutrient-poor sands, commonly underlain by clay. Most occurrences on Fort 
Bragg are in small discrete clusters of 1-10 plants, with no more than 100 plants occurring at a site. Sites 
are typically in intact woodlands with minimal soil disturbance. Colonization in highly disturbed areas is 
rare. 
 
Flower and seed production is high one or two years following a growing season burn, probably in 
response to increased light levels and nutrients. Flowers are insect pollinated, though specific pollinators 
are not known. 
 



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 100 

6.7.8 Wetlands 
 
The U.S. Congress enacted the Clean Water Act in 1972 to restore and maintain the chemical, physical, 
and biological integrity of the Nation’s waters. Section 404 of the Clean Water Act delegates 
jurisdictional authority over wetlands to the Corps of Engineers (Corps) and the Environmental Protection 
Agency (EPA). Waters of the United States protected by the Clean Water Act include rivers, streams, 
estuaries, and most ponds, lakes, and wetlands. The Corps and the EPA jointly define wetlands as .. areas 
that are inundated or saturated by surface or ground water at a frequency and duration sufficient to 
support, and that under normal circumstances do support, a prevalence of vegetation typically adapted 
for life in saturated soil conditions. Wetlands generally include swamps, marshes, bogs, and similar 
areas. 
 
Procedures for delineating jurisdictional wetlands are addressed in detail in the Corps of Engineers 
Wetlands Delineation Manual (Environmental Laboratory, 1987). There are five wetland systems 
recognized by the USFWS: Marine, Estuarine, Riverine, Lacustrine, and Palustrine. These are not 
necessarily jurisdictional wetlands. Three of these, as described in the classification system of Cowardin 
et al., (1979) are present on Fort Bragg and Camp Mackall:  
 
Riverine includes all wetlands and deepwater habitats that are contained within a channel, except those 
dominated by persistent, emergent vegetation. 
Lacustrine includes wetlands and deepwater habitats which occur in a topographic depression or dammed 
river channel, with minimal or no trees, shrubs, persistent emergents, emergent mosses, or lichens with 
greater than 30 percent area coverage and areas exceeding 20 acres. 
Palustrine includes all nontidal wetlands dominated by trees, shrubs, persistent emergents, emergent 
mosses or lichens, and all such wetlands that occur in tidal areas where salinity due to ocean-derived salts 
is below 0.5 percent. 
 
Fort Bragg and Camp Mackall have the acreages of wetlands shown in the accompanying table 
(excluding the Overhills tract). Riverine acreage is grossly underestimated as much of the riverine acreage 
is included in the palustrine number. 
 
Wetlands, as indicated on the USFWS 
National Wetlands Inventory (NWI), are 
shown on Map 6.7.8 (Other Maps section). 
The NWI, compared to jurisdictional 
wetlands, often underestimates wetland 
acreage due to the inability to detect 
relatively small acreages. On Fort Bragg 
and Camp Mackall such smaller wetlands 
are very common, and the known wetland 
acreages would likely increase 
considerably if a detailed wetland 
delineation were to be conducted.  

 
Little River and Nicholson Creek above Mott Lake belong to the Riverine system. The Lacustrine system 
includes Smith Lake and Texas Pond on the eastern end of the reservation, Mott Lake in the south central 
area, Lake MacArthur on the northwest edge, and McKiethan Pond in the west-central area. Other 
wetlands belonging to the Lacustrine system include six unnamed reservoirs and following named ones: 
McKellar’s Pond, Carber’s Creek), and Cross Creek. The remainder of wetlands on Fort Bragg and Camp 
Mackall belong to the Palustrine system (Rust Environment and Infrastructure and Nakata Planning 
Group, 1994).  

 Acreage 
 
 

 
Fort Bragg 

 
Camp Mackall 

 
Riverine 

 
130.0 

 
43.5 

 
Lacustrine 

 
266.8 

 
94.7 

 
Palustrine 

 
9,171.6 

 
1,175.9 

 
Totals 

 
9,568.4 

 
1,314.1 

 
Total 

 
10,882.5 
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Palustrine wetlands have unique and important functions. They provide critical habitat for many wildlife 
species, absorb floodwaters, improve water quality by removing pollutants, and provide aesthetic, 
recreational, scientific, and educational values. 
 
6.8 Fauna 
 
Fort Bragg and Camp Mackall have a rich and diverse fauna. Various inventories have confirmed the 
occurrence of 197 birds, 34 mammals, 50 reptiles, 41 amphibians, and 42 fish species on Fort Bragg and 
Camp Mackall (XVIII Airborne Corps and Fort Bragg, 1997a). An additional 111 vertebrate species are 
suspected to live or migrate through the installation, 51 of which are birds. Appendix 6.8 contains a list of 
fauna known or suspected to occur on Fort Bragg and Camp Mackall (Schultz, 1995). 
 
6.8.1 Fish and Wildlife Species 
 
The following species are managed as game. 
 

Common Name   Scientific Name 
Big Game 

White-tailed Deer   Odocoileus virginianus 
Small Game 

Raccoon    Procyon lotor 
Eastern Gray Squirrel   Sciurus carolinensis 
Eastern Fox Squirrel   Sciurus niger 
Eastern Cottontail   Sylvilagus floridanus 
Marsh Rabbit    Sylvilagus palustris 
Gray Fox    Urocyon cinereoargenteus 
Red Fox    Vulpes vulpes 
Coyote     Canis latrans 
Bobcat     Felis rufus 

Game Birds 
Eastern Wild Turkey   Meleagris gallopavo silvestris 
Northern Bobwhite Quail  Colinus virginianus 
American Woodcock   Scolopax minor 

Migratory Birds  
Canada Goose    Branta canadensis 
Wood Duck    Aix sponsa 
Mallard    Anas platyrhynchos 
Mourning Dove   Zenaida macroura 

Fish 
Warmouth    Lepomis gulosus 
Chain Pickerel    Esox niger 
Redbreast Sunfish   Lepomis auritus 
Bluegill    Lepomis macrochirus 
Largemouth Bass   Micropterus salmoides 
Crappie    Pomoxis spp. 
Redear Sunfish    Lepomis microlophus 

 
6.8.2 Nongame Birds, Mammals, and Fish 
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Fort Bragg hosts a rich diversity of nongame wildlife, which occur as a result of long-term, sound forest 
management. Of particular interest and conservation importance are longleaf pine/forested grassland 
wildlife species that are either severely limited or extirpated on surrounding lands. With expanses of this 
forested grassland habitat, Fort Bragg is and will continue to be a major contributor to the conservation of 
these species. Interspersed through these forested grasslands are scrub oak patches that provide resident 
and migrating wildlife with mast and cover, streamhead pocosins and seeps rich in bird-life and other 
wildlife use, and land-locked, seasonal vernal pools hosting thousands of breeding amphibians. Relatively 
undisturbed bottomland, cypress/gum swamp, and beaver pond habitats provide for a rich diversity of 
wildlife including many reptiles and mammals and numerous migrating songbirds and waterbirds. Fort 
Bragg also hosts some uncommon and rare grassland wildlife species due to large permanent grassland 
habitats created and maintained for military training. See Section 9.1.3, Species Prioritization, for 
management planning. 
 
Section 6.7.4 contains a discussion of terrestrial and aquatic plant communities on Fort Bragg. Appendix 
6.8 contains a list of nongame bird, mammal, and fish species known to occur on Fort Bragg. 
 
6.8.3 Reptiles, Amphibians, and Invertebrates 
 
Fort Bragg has many endemic and rare reptile and amphibian species and is important for reptile and 
amphibian conservation. Fort Bragg is and will continue to be a major contributor to the conservation of 
these species. Interspersed through Bragg forested grasslands are streamhead pocosins and seeps, which are 
rich in amphibian/reptile use, and land-locked, seasonal vernal pools hosting thousands of breeding 
amphibians. Relatively undisturbed bottomland, cypress/gum swamp, and beaver pond habitats provide a 
rich diversity, including many reptiles and amphibians. Appendix 6.8 contains a list of reptile and 
amphibian species known to occur on Fort Bragg and Camp Mackall. 
 
Invertebrate communities on Fort Bragg have been partially sampled as part of research projects, stream 
sedimentation studies, and endangered species surveys.  Lepidopterans and aquatic invertebrates have 
received the greatest efforts.  Programs for inventory and monitoring of invertebrates are being expanded 
and/or developed.  
 
6.8.4 Threatened, Endangered, or Special Concern Fauna 
 
6.8.4.1 Federally Protected Fauna 
 
The following is taken from Endangered Species Management Plan Fort Bragg, North Carolina (XVIII 
Airborne Corps and Fort Bragg, 1997d). 
 
6.8.4.1.1 Red-Cockaded Woodpecker 
 
Status and Distribution  
 
The red-cockaded woodpecker (RCW) (Picoides borealis) was once distributed throughout pine forests of 
the Southeast (Jackson, 1971), from east Texas to peninsular Florida and northward to Oklahoma, 
Missouri, Kentucky, and Maryland. The species’ current range is greatly reduced; populations are  
isolated, small, and in many cases, declining (Jackson, 1971; Hooper et al., 1980; Ligon et al., 1986; 
James, 1991; Costa and Walker, 1995). Due to these factors, the RCW was placed on the federal list of 
endangered species in 1970. In 1973 the species was afforded protection under the Endangered Species 
Act. 
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The RCW occurs throughout Fort Bragg. (Map 3.4.2.2.2). Fort Bragg and Camp Mackall sub-populations 
occur within the North Carolina Sandhills physiographic province, identified in the RCW Recovery Plan 
(USFWS, 1985b) as a recovery area. The Sandhills population is stable with productivity ranging from 
1.19 to 1.74 fledglings per breeding group and clutch size averaging 3.23 for the past 14 years (Doerr et 
al., 1995)  Productivity estimates for the Fort Bragg and Camp Mackall portion of this population do not 
vary significantly from the rest of the population. Areas void of regularly-spaced clusters generally have 
little pine forest cover, extensive pine plantations, urban/industrial development, parachute-drop zones, 
ordnance impact areas, or bottomland hardwoods (XVIII Airborne Corps and Fort Bragg, 1997d). 
According to 1999 data, Fort Bragg, including Camp Mackall and Overhills, supported an estimated 353 
active clusters at a density of one active cluster per 286 acres of suitable habitat. 
 
Biology and Ecology 
 
Habitat 
 
Nesting and Roosting Habitat (Clusters)  
 
Roosting and nesting habitat for the RCW is usually pine stands with low overstory densities and an 
overstory basal area less than 87 feet2/acre (Conner and O’Halloran, 1987). Woodpeckers tend to avoid 
nesting in areas with dense midstory conditions, preferring to excavate cavities in old (75-100 years) 
living pine trees (Jackson et al., 1979). According to 1998 data there are approximately 4,069 cavity trees 
on Fort Bragg and Camp Mackall. These trees are typically older and larger than trees in surrounding 
stands, with many relict turpentine trees. However, Fort Bragg has documented new cavity construction 
in trees typical of surrounding stands, both in age and size. Fort Bragg pine stand stocking ranges from 
10-130 feet2/acre with a hardwood component ranging from 0-340 stems/acre. 
 
Optimum habitat for the RCW is the old-growth longleaf pine forest. Longleaf is preferred over other 
southern pines, but birds do use other pines as nest and roost trees. Older forest stands provide higher 
quality nesting and roosting trees, as well as quality forage habitat, with trees greater than 100 years old 
most favorable for cavity excavation. 
 
Cavity excavation is facilitated and may depend on redheart fungus (Phellinus pini) (Jackson, 1977) and 
heartwood decay, which in southern pines is related to tree age and stress (Wahlenberg, 1946). Future 
nesting habitat will depend on the production and retention of potential cavity trees that meet these 
criteria. Thinning produces and maintains RCW habitat and speeds the development of suitable foraging 
and nesting habitat (U.S. Forest Service, 1995). Since size of a cluster is dependent upon quality of 
habitat, approximately 70-450 acres of habitat are required to support a group. 
 
Foraging Habitat  
 
RCWs select pine stands for foraging (Hooper and Lennartz, 1981; Repasky, 1984; Porter and Labisky, 
1986) and tend to prefer longleaf over other pines (Hovis and Labisky, 1985). Stands selected generally 
contain trees larger than 65.6 feet in height and 7.8 inches in diameter. Selection of stands with larger 
pine trees is correlated with cavity tree selection (Hooper and Harlow, 1986). However, within these 
stands RCWs tend to select the tallest trees with the largest diameter, indicating foraging choices are 
based on tree size (Hooper and Lennartz, 1981; James et al., 1981; DeLotelle et al., 1983; Porter and 
Labisky, 1986). RCWs feed on invertebrates on and under the bark of pine trees. Larger trees have more 
surface area and layers of flaky loose bark, increased habitat for spiders, centipedes, ants, and other 
arthropods. 
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Most pine stands on Fort Bragg average between 60-80 years, and there is a correlation between tree size 
and age. Therefore, foraging habitat should improve over time with proper silviculture. A 1994 forage 
assessment according to the “Bluebook Guidelines” (USFWS, 1989) showed 72 percent of Fort Bragg 
active clusters deficient in forage substrate. This forage allocation was applied to active and inactive 
clusters, and prior Section 7 consultations were based on this allocation. This approach was not 
biologically correct and “locked-up” many overstocked stands needing silvicultural treatment. Strict 
adherence to this interpretation of the guidelines has precluded proper management actions for the RCW, 
other endangered species, and wildlife in general. Fort Bragg is funding research to determine region 
specific forage habitat optimums for the Sandhills which should lead to revised forage guidelines. 
 
Carter (1996) allocated forage habitat based on density and precluded the cascading overlap problems 
inherent in one-half mile forage circles. Using this approach, a RCW cluster’s habitat partition “grows” 
until it meets an adjacent cluster’s partition or a predefined radius. These limits define respective partition 
boundaries. Using GIS, Fort Bragg expanded (grew) habitat partitions for active clusters (n=269) until 
either they contained the Henry forage requirements, were completely constrained by surrounding active 
clusters, or reached a three-quarter-mile radius limit (Map 6.8.4.1.1). Even with this forced incremental 
expansion of partitions, 92 (34%) active clusters remain deficient in habitat requirements, and 44 (16%) 
are constrained due to surrounding clusters. 
 
Fort Bragg examined 25 of 44 (57%) constrained active clusters that have bred at least six of nine years to 
determine habitat availability within their forage partitions. The analysis showed 68 percent of these 
highly productive clusters’ habitat partitions were 30 percent or more below Henry guidelines. 
 
Beyer et al. (1996) found no correlation between number of young fledged and habitat quantity or degree 
of fragmentation on the Apalachicola National Forest in Florida and concluded that foraging guidelines 
should not categorically prohibit actions designed to benefit the RCW long-term even though they may 
reduce available foraging habitat below guideline levels in the short-term.  
 
Department of the Army Guidelines (1996) state that foraging requirements may, through informal 
consultation, be reduced by one-third for project assessments and habitat improvement. Data collected 
demonstrate a wide variation of habitat quantity and quality for highly productive breeding RCW groups 
on Fort Bragg. These data also indicate room for management flexibility within this range of conditions. 
 
Social Organization. The RCW is a cooperative breeder that lives in social groups. A typical group in the 
Sandhills consists of a monogamous breeding pair and 0-4 male helpers (Ligon, 1970; Walters, 1991; 
Haig et al., 1994). Helpers assist in incubation, feeding of young, making new cavities, and defending the 
group’s territory. Groups are oriented around older (80-200 years) live pine trees within which cavities 
have been excavated for roosting and nesting. Each group defends a territory which ranges from 100 acres 
to over 247 acres (Hooper et al., 1980). Establishment of new groups is sometimes accomplished by 
dispersing helpers. Approximately 70 percent of colonizations occur less than 0.8 miles from the nearest 
cluster (Walters et al., 1988; Walters, 1991). However, from 1985-1992 the Sandhills population has 
experienced 15 instances of territorial budding, a process that adds groups to the population, (Doerr et al., 
1995). This latter process appears to be the primary mechanism is establishing new groups in the 
Sandhills population.  
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 MAP 6.8.4.1.1: Continuity of Fort Bragg RCW Clusters 
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Reproduction. Each red-cockaded woodpecker group produces one nest located in the breeding male’s 
roost cavity (Walters, 1990). The breeding pair nests between April and July (Murphy, 1939; Ligon, 
1970; Hooper et al., 1980). Re-nests occur (if eggs or nestlings are lost) between late-May and mid-June 
and have occurred as late as August. On average, 2-3 birds fledge, 24-29 days after hatching. Nestling 
survival (Ligon, 1970; Lennartz and Harlow, 1979) and the average number of birds fledged (Lennartz, 
1983) is greater among groups with helpers than those without. Nest success for Fort Bragg and Camp 
Mackall has been higher than the rest of the Sandhills in three of four years from 1990-1993. However, 
Fort Bragg and Camp Mackall have experienced lower average clutch size than the rest of the Sandhills 
every year from 1989-1993, although not always significantly so within a year (Doerr et al., 1995). 
Survival rates for Fort Bragg and Camp Mackall appear to parallel the rest of the population. However, 
preliminary sample data indicate a lower survival/retention rate on the eastern two-thirds of Fort Bragg 
compared to the western one-third and Camp Mackall, possibly correlated to territory quality.  
 
6.8.4.1.2 Saint Francis’ Satyr 
 
Status and Distribution  
 
Saint Francis’ satyr (Neonympha mitchellii francisci) (Parshall and Kral 1989) is one of the  
rarest and least known American butterflies. On Fort Bragg it has 19 known colonies in one 
metapopulation (Hall, 1993). This extremely small geographic range encompasses only a few square 
miles. It is disjunct over 400 miles south of the nearest historic locality of its nominate subspecies, N. m. 
Mitchellii. Approximately 80 percent of known colonies occur in the impact areas. 
 
N. m. mitchellii was listed as endangered under the emergency listing provision of the Endangered 
Species Act. In 1992 the USFWS gave this butterfly long-term protection as endangered (Refsnider, 
1991). The Saint Francis’ satyr was not included as part of the listing because its status had not been as 
thoroughly documented as its northern cousin. The only known population at the time was thought to 
have been extinct. Rediscovered in 1992 as part of a USFWS  funded survey, it was emergency listed as 
endangered on April 18, 1994 (59 Fed. Reg. [74]:18,324-18,327) due to heavy collecting pressure. This 
rule implemented federal protection for 240 days. Federal listing as endangered became effective January 
26, 1995 (60 Fed. Reg. [17]:39,853-39,857). 
 
Saint Francis’ satyr is a newly designated subspecies, and little is known of its life-history (Hall, 1993). 
The satyr probably lays its eggs on a larval host plant or on a plant in close proximity to its host plant. It 
may also lay its eggs on the litter or beneath the undersurface of leaf blades close to the ground. Two 
broods are produced annually. The early summer brood probably completes its larval development in less 
than 80 days, and pupation takes up to two weeks. The second brood most likely overwinters in one of the 
late larval instars. Extensive feeding and growth resume in the spring before pupation takes place 
(Mousdale, 1973). The natural host plant is unknown, but it is suspected that sedges (Cyperaceae) or 
grasses (Poaceae) play an important role in the life cycle of the satyr. 
 
Habitat  
 
Saint Francis’ satyr habitat consists primarily of open wet meadows, interspersed with woody stems and 
dominated by a high diversity of sedges (Carex spp.) and other wetland graminoids. In the North Carolina 
Sandhills, such meadows are often relicts of abandoned beaver impoundments. Other wetland habitat 
types may be suitable habitat. It appears beavers and frequent fires play an important role in habitat 
development. Larger pitcher plant bogs may be breeding sites based on numbers of butterflies observed, 
compared to smaller, linear shaped pocosins which appear to be dispersal pathways. 
 
A frequent disturbance regime is necessary to maintain and create early successional wetland habitats 
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suitable for francisci. The butterfly appears to have a nomadic lifestyle that warrants movement across the 
landscape as suitable habitats are created. Likely colonization and recolonization of habitats are frequent 
because suitable habitat is only temporary. Thus, the existence of a metapopulation is crucial for survival 
in a region of unpredictable environmental suitability, where any one population cannot survive for more 
than a brief period. 
 
6.8.4.2 Federal Species of Concern and State Protected Fauna 
 
Most state-protected and federal species of concern fauna that are known to occur or may occur on Fort 
Bragg and Camp Mackall are included in Appendix 6.8. Those species which may occur are listed due to 
the presence of suitable habitat. Systematic surveys have not been conducted to confirm or refute the 
presence of these species. Army regulations require consideration of federal species of concern (former 
Candidate) and state-listed species in all Army actions. 
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 7.0 LAND USE AND MANAGEMENT UNITS 
 
7.1 Land Uses 
 
Fort Bragg proper stretches 29 miles east-west and 17 miles north-south at the most extreme points. Fort 
Bragg proper, including the recently acquired Overhills tract of 10,580 acres and Pope AFB, contains 
153,562 acres. Without Pope AFB, the total acreage is 151,841 (excluding small portions of U.S. Air 
Force- purchased land). Camp Mackall, another 7,935 acres, lies 40 miles west of the Fort Bragg 
cantonment in a rural region of small towns and villages. Land area and holdings are detailed in the 
following table (which do not include the 100-acre 
Hoffman Tract): 
 
The cantonment area, Pope AFB, and the water 
and sewage treatment plants account for 10 
percent of the total land, and training uses 90 
percent. 
 
7.1.1 Range and Training Area 
 
The primary purpose of Fort Bragg and Camp 
Mackall is to support military training. The Range and Training Area makes up the majority of land use at 
Fort Bragg. Geographically, it is divided into five areas. From east to west these five areas are the 
Northeast Area (separated from other training by the Cantonment), the Greenbelt, the Northern Training 
Area (including Overhills), the primary maneuver training area (extending west from the Greenbelt and 
Cantonment) and Camp Mackall. Maps 7.1.1 show these major training areas and the Cantonment.  
 
7.1.1.1 Primary Maneuver Training Area 
 
The Primary Maneuver Training Area of Fort Bragg consists of  76,877 acres, excluding airfields, impact 
areas, and special restricted areas (Nakata Planning Group and Rust Environment and Infrastructure, 
1995). The primary training area surrounds impact areas and is the only portion of the installation large 
enough to support maneuver training events for mechanized and armored forces. As noted in Section 
3.2.2.2, it is this type of training that contributes to the single-largest maneuver training event in support 
of the 30th Infantry Brigade of the North Carolina Army National Guard.  
 
The majority of non-live-fire training may occur in any part of the primary training area. However, 
combat arms training, especially mechanized training, is normally conducted within the area bounded by 
Manchester, MacRidge, Lamont, King, and Plank paved roads. Most artillery fire at Fort Bragg originates 
at the southern and western areas of the installation (inside the public road boundary); artillery firing from 
the northern locations may be temporarily shut down to avoid interference with air activities at drop 
zones.  
 
Artillery observers and signal units traditionally select high locations such as Gaddy’s Mountain (OP-11), 
Johnson’s Mountain (OP-14), Blues Mountain (OP-17), Finlayson Mountain, and Coolyconch Mountain. 
Signal units are not allowed in training area L2 because of permanent antennas there. 
 

Land Use   Acres  
Training Areas          109,197 
Impact Areas     33,040 
Cantonment Area         6,850 
JSOC and ASP3      2,360 Simmons Army 
Airfield        494 
Pope AFB       1,721 
Camp Mackall           7,935   
Total    161,597 
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MAPS 7.1.1: Land Use Areas 
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Fixed operations, such as service support, are often situated in the training areas at the periphery of the 
installation, outside Manchester, King, and Plank roads. A permanent shower facility is immediately 
south of Plank Road at Mott Lake, although field shower points may be set up anywhere. A large field 
ammunition supply point is also located south of Plank Road east of Mott Lake, and communications-
electronics (COMMEL) sites are located along Plank Road east of Mott Lake. A radar facility is in the 
southwestern corner of the installation. 
 
Two training areas (2,459 acres) in the northern portion of the primary training area are dedicated to the 
Airborne Leaders’ Training Course. A Military Operations on Urban Terrain (MOUT) training facility is 
adjacent to west MacRidge Impact Area. The easternmost portion of the primary maneuver area, east of 
Lamont Road, is training area K (1,860 acres). This area is used for military training, but the periphery 
has a clay borrow pit and waste transfer station, a meteorological station, headquarters for Natural 
Resources  and Endangered Species branches, a hunting and fishing lodge, dog kennel, contractor storage 
area, air assault obstacle course, military equipment storage areas, military vehicle wash facility, and 
Range Control. The area also has a  municipal solid waste landfill that closed in December 1997.  
 
There are approximately 20 cemeteries in the primary training area. Most are small, but there are two 
larger ones associated with churches. Longstreet Presbyterian Church, established in 1756, is on the 
National Historic Register, and Sandy Grove Presbyterian Church is eligible for registry. The primary 
training area also has three occupied buildings. Two are occupied by military families; the other is used 
by the Corps of Engineers Forest Resources Project Office. All these sites have training restrictions. 
 
Training exercises conducted at larger ponds and lakes include water purification, helicopter rescue, and 
scuba team training (XVIII Airborne Corps and Fort Bragg, 1997e). These lakes are also available for 
fishing. 
 
7.1.1.2 Northeast Area 
 
The northern half of the 7,362 acre Northeast Area (NEA), located east of NC Route 87/210, is used by 
the XVIII Airborne Corps Non-Commissioned Officer (NCO) Academy for land navigation, patrolling, 
and light infantry tactics. The southern portion is used by small units for similar uses and as a close-in 
training area for COSCOM (service and service support) unit activities. Since the area is near off-post 
residential communities and Simmons Army Airfield, it is closed to large weapons and extensive aircraft 
operations. A small parachute drop zone and helicopter landing zone interrupt this mostly forested area. 
The NEA also has two communication-electronics sites. 
 
Immediately to the south of this area is Simmons Army Airfield with activities and facilities to support 
aviation related operations, including unit operations and training, aircraft hangars, maintenance, runways, 
taxi-ways, and airfield operations. Simmons Army Airfield and its environs total 630 acres. The potential of 
POL spills into surrounding watercourses as well as the soil could have serious impacts on the natural 
environment of the area as well as the drinking water supply for Fayetteville. 
 
This area east of Route 87/210 also has several lakes which are used for water purification training and 
fishing. Smith Lake, east of Simmons Army Airfield, is a recreation site which includes water skiing, 
picnicking, camping and mountain-biking. 
 
7.1.1.3 Northern Training Area 
 
The 23,313-acre Northern Training Area (NTA)  is located north of the Lower Little River. In 1986 the 
Army purchased 12,733 acres, mostly from a timber company. The property had been almost entirely 
cut-over and replanted with slash pine to produce pulp wood. The area has been used primarily for light 
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infantry maneuvers and training with little engineer, heavy, or tracked vehicle use. Since most of the area 
is directly beneath the air control zone of Pope Air Force Base, neither the firing of large weapons nor 
extensive sorties by Army aircraft occur. Only two parachute drop zones, helicopter landing zones, and 
one  lake interrupt the mostly forested area. Timber is being harvested from the NTA and replaced with 
native longleaf pine. The 1997 purchase of an adjoining tract (Overhills) added 10,580 acres to the NTA 
to be used for training. This additional tract has limited light infantry maneuver training and 
environmental management permitted under an Environmental Assessment until a full land use plan and 
associated EIS documentation are completed. 
 
7.1.1.4 Ranges and Impact Areas 
 
Ranges and impact areas are located in the center of Fort Bragg and consist of some 33,040 acres. These 
areas include the ground and airspace used for weapons firing and associated live-fire maneuver training. 
Impact areas contain fired or launched ammunition and explosives (plus the resulting fragments, debris, 
and components) from various weapon systems. Munitions fired within and into these areas dictate that 
they be classified as “High Hazard Impact Areas” as defined by Army regulations. High hazard impact 
areas have access limited and are strictly controlled due to the extreme hazard of unexploded (dud)  
ordnance. Impact areas receive over 60,000 rounds of artillery fire annually (Nakata Planning Group and 
Rust Environment and Infrastructure, 1995). Bombing and the firing of forward-firing weapons from 
high-performance aircraft is conducted into all impact areas. When the surface danger area for weapons 
exceeds the normal limits of the impact areas, the using unit provides road guards to isolate the additional 
terrain. 
 
Manchester Impact Area. Manchester ( 2,790 acres) is located adjacent to the northeastern part of the  
primary maneuver area. Ranges 1 through 25 are on the periphery of this impact area. Weapons used here 
include small arms (rifle, shotgun, and pistol), grenade launchers, and sub-caliber light anti-tank weapons 
(XVII Airborne Corps and Fort Bragg, 1998). Due to the proximity of Pope AFB, larger weapons are 
restricted. An NBC demonstration area for flame-field expedients and chemical munitions is in northern 
Manchester. This impact area also has non-military land uses, including ranges available for skeet and 
trap shooting and rifle and pistol practice. The northeastern portion of this area has recently been 
developed for activities supporting deployments (e.g., parachute rigging facilities). 
 
MacRidge Impact Area. MacRidge (10,436 acres) is located in the east-central part of the primary 
training area and contains the largest number of ranges. Rifle marksmanship training and qualification 
ranges, small arms ranges, and mortar, artillery, and tank firing positions ring the periphery of MacRidge, 
along with two explosive demolition areas. MacRidge provides for squad, platoon, and rifle company 
live-fire and maneuver exercises, and some live-fire portions of readiness evaluations (XVIII Airborne 
Corps and Fort Bragg, 1994). Two observation points (OP7 and OP9) on the western portion of the 
impact area provide for mortar fire  as well as visibility of large targets within the impact. The northeast 
portion of this impact area has special purpose ranges operated by USAJFK Special Warfare Center and 
School. Proximity to the Cantonment limits the use of this impact area for extensive use by larger artillery 
or bombing because of noise impacts.  
 
Coleman Impact Area. Coleman (13,143 acres) is the largest impact area on the reservation and is located 
near the center of the primary maneuver area. In addition to ranges for individual soldier skills training, 
Coleman has numerous ranges that support collective tasks training. Weapons used range from small arms 
and hand grenades to the 203 mm howitzer, as well as Air Force aircraft bombing and strafing and several 
types of missiles.  
 
The Multi-Purpose Range Complex (MPRC, Range 63) in southeastern Coleman is one of the largest 
ranges at over 1,200 acres. It is capable of accomplishing all training tasks of a rifle company, a combat 



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 114 

support company, and a tank platoon. It is used for small-unit maneuver, convoy ambush, and heavy 
weapons firing including the M1 Abrams tanks and Bradley Fighting Vehicles. Military units up to 
battalion-size may maneuver around and through the area in live-fire exercises, live-fire portions of 
ARTEPs, and airmobile and joint combined arms capabilities exercises (XVII Airborne Corps and Fort 
Bragg, 1994). Western Coleman has three other large ranges.  
 
Ranges 78 and 79 are used for aerial gunnery, anti-armor, and convoy ambush training. Range 77, a light 
infantry movement-to-contact/assault on a fortified position facility, is located in northwest Coleman. 
This range replicates Joint Readiness Training Center (JRTC) requirements for evaluating readiness for a 
platoon deliberate attack. All of these ranges have fixed and moving targets.  
 
On the northern side of this impact area, a 360° ‘shoot-house’ and a third-world village replica provide 
other specialized live-fire training facilities. A live-fire MOUT site is in development. Coleman also has a 
demolition training area and several observation points for observing training and firing mortars. 
 
McPherson Impact/Danger Area. McPherson (6,671 acres) is located in the western end of the 
reservation in an irregular configuration. Weapons are limited due to the area’s shape, but activities are 
similar to those listed for the Coleman area, with the exclusion of direct fire artillery, tank firing, and 
Stinger missile. (XVII Airborne Corps and Fort Bragg, 1994). Compared to other impact areas, there are 
few ranges around the periphery of McPherson. There is a movement-to-contact range in the south, a 
fortified position (trench system) for assault in the north, and a platoon/squad live fire/convoy ambush 
range on the east. This impact area has three major observation posts at the periphery. McPherson is used 
for live-fire exercises with small arms, light and heavy mortars, light and heavy artillery, and air-delivered 
weapons, up to 750-pound bombs.  
 
7.1.1.5 Parachute Drop Zones 
 
Drop zones (DZs) are areas cleared of woody vegetation used to support parachute and air landing 
operations. There are six large drop zones on Fort Bragg and one on Camp Mackall as well as a number 
of smaller drop zones on Fort Bragg. Major drop zones include Sicily (1,208 acres), Normandy (613 
acres), Salerno (605 acres), Holland (1,171 acres), Nijmegen (286 acres), St. Mere Eglise (662 acres), and 
Luzon (508 acres) (Nakata Planning Group and Rust Environment and Infrastructure, 1995). Fort Bragg 
intends to extend Normandy Drop Zone to the south, adding approximately 255 acres. There are plans to 
enlarge Luzon to the east. There are 31 smaller field landing zones and pickup zones located across the 
installation, which are also used to support airborne and air assault operations. 
 
Because of the relatively high elevations and open view to the horizon, major drop zones are occasionally 
used as artillery firing points. As the only large, open areas on the reservation, drop zones are also used 
for TOW training, armor and anti-armor defense training, and for training events where a desert-like 
landscape is needed. 
 
7.1.1.6 Camp Mackall 
 
Camp Mackall (7,935 acres) contains Mackall Army Airfield, which is in relatively good condition. The 
airfield is used for Army rotary wing and Air Force airlift, Low Altitude Parachute Extraction System, 
and air-mobile training. Engineers also practice runway repair on one of the runways. A parachute drop 
zone is in the southern portion of Camp Mackall. A Special Operations mission support facility, 
consisting of prefabricated, metal buildings, occupies a portion of the World War II warehouse area of the 
Cantonment near the CSX Railroad right of way. Due to the small size of Camp Mackall, no live-fire 
training, with exception of a small shotgun course for Special Operations Forces, is conducted. Camp 
Mackall is heavily used by aviation and Special Forces and in large training exercises. No military 
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personnel are permanently assigned to Camp Mackall (Nakata Planning Group and Rust Environment and 
Infrastructure, 1995). 
 
7.1.1.7 Greenbelt 
 
The 1986 Master Plan envisioned what has been designated the Greenbelt as a major area for expansion 
of the Cantonment. Since that plan was prepared, the Greenbelt has been identified to provide habitat for 
the red-cockaded woodpecker; as well as for use as military training area. This area is intended to be 
maintained in a forested condition, although limited development exists and some programmed projects 
will be allowed in the future.  
 
The Greenbelt is considered an area of special concern for the RCW because of the potential genetic and 
demographic isolation of birds in the Northeast Area from the rest of Fort Bragg, as part of the North 
Carolina Sandhills East subpopulation. This forested cluster is considered a critical biological link with 
cluster and forage potential. The Greenbelt includes 6,329 acres, is approximately 6.6 miles in length, and 
ranges from 0.26 to 2.2 miles wide. 
 
Limitations on the Greenbelt for development imposes a severe restriction of development in the 
Cantonment. While some development has occurred in the general Greenbelt area, the expansion potential 
previously envisioned is no longer available. As a result, development at Fort Bragg must take place in 
two areas, existing open space and previously developed area. However, not all open space within the 
Cantonment is, or should be, available for development, and areas presently built-up may be designated 
for redevelopment whether the facilities are temporary, semi-permanent, or permanent. 
 
Training areas in the Greenbelt are used as close-in training areas, particularly for the 82nd Airborne 
Division, 18th Field Artillery Brigade, 35th Signal Brigade, and SOCOM. Training facilities in these areas 
include a landing zone, compass courses, CS chamber, defensive driving course, and sites for the Expert 
Infantry Badge and Expert Field Medical Badge. 
 
7.1.2 Fort Bragg Cantonment 
 
The Cantonment (6,850 acres) is situated in the southeastern portion of the reservation. Over half of  the 
cantonment is open space. Pope AFB is located in the north and contains approximately 1,721 acres. The 
major community facilities (e.g., hospitals, schools, housing) are located in the middle of the cantonment. 
 
The Cantonment also contains 1,044 acres of land dedicated to recreational use, which includes activities 
such as golf courses, riding stables/areas, ballfields, stadiums, fishing lakes, polo fields, and open areas in 
family housing. A crescent-shaped strip along Gruber Road between the All-American Freeway and 
Longstreet Road contains the highest concentration of troop housing/administration and associated 
vehicle maintenance shops, storage, and community facilities. Minor land use changes are proposed in the 
current Fort Bragg Master Plan. 
 
7.1.3 Extraterritorial Lands 
 
The amount of training that is necessary at Fort Bragg requires extensive land areas. Despite its size, Fort 
Bragg cannot accommodate all the required training within its boundaries. As a result, training frequently 
is conducted outside Fort Bragg proper. 
Other land holdings and areas used by Fort Bragg for training include the Sandhills Wildlife Management 
Area, portions of the Uwharrie, Nantahala, Pisgah and Croatan National Forests, and privately-owned 
property leased to the Army for training (Nakata Planning Group and Rust Environment and 
Infrastructure, 1995): 
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Land Area 

 
Potential Training Acres 

 
 
Sandhills Gamelands 

 
  55,280 

 
Uwharrie National Forest 

 
  43,000 

 
Nantahala National Forest 

 
 526,029 

 
Pisgah National Forest 

 
 501,691 

 
Croatan National Forest 

 
 157,851 

 
Private Land 

 
1,000,000* 

 
Private Land (Moore County)        

 
                                 32,464 

 
Total 

 
2,316,315 

Source: Maneuver Real Estate Office, Corps of Engineers, Aberdeen NC. 
*  The land area for private property is approximate due to yearly fluctuations. 

 
North Carolina Sandhills (Gamelands). The 55,280-acre Gamelands (Nakata Planning Group and Rust 
Environment and Infrastructure, 1995) is located both to the south, west, and north of Camp Mackall. One 
part of Camp Mackall was deeded to the State of North Carolina in 1949 by the U.S. Army for use as a 
wildlife preserve. The Army retained maneuver rights in the Gamelands and continues to conduct training 
on the land. The Army has limited maneuver rights on some privately-owned land adjoining the Gamelands 
and in the corridor between Camp Mackall and Fort Bragg. The Gamelands are planted in pine and 
provide habitat for the RCW as well as other threatened and endangered species and game. Fort Bragg uses 
the Gamelands to support light infantry maneuvers during exercises and to train Special Operations Forces 
on a regular basis. Little heavy or tracked vehicle use occurs. Weapons firing with live ammunition is not 
conducted. A parachute drop zone and helicopter landing zones interrupt the mostly forested area. The 
Army is committed to supporting the State Game Commission’s conservation efforts in the Gamelands and 
has provided support to map and mark endangered species sites. Troops training in the Gamelands are 
required to abide by NC Wildlife Resources Commission conservation measures to protect threatened and 
endangered species as well as by Fort Bragg Regulation 350-6, Post Range Regulation (XVIII Airborne 
Corps and Fort Bragg, 1998). However, on the Gamelands only individual RCW cavity/start trees are 
marked, and there is no 200-foot buffer to indicate a cluster. 
 
7.1.4 Surrounding Land Use 
 
Fort Bragg is located in an area that has experienced substantial growth over the past two decades, and 
further growth is expected, largely due to the presence of Fort Bragg. Because of the substantial 
contribution the installation makes to the local economy, it encourages economic activity and expansion. 
The availability of health services, the commissary and the Post Exchange draw military retirees, adding 
to the need for expansion and development. A result of this growth is that Fort Bragg is no longer in a 
semi-isolated location, as it was in 1918. Urban encroachment forces Fort Bragg to carefully consider 
how its operations affect the surrounding area and, just as importantly, how land use around the 
installation affects Fort Bragg (Nakata Planning Group and Rust Environment and Infrastructure, 1995). 
 
Most land bordering Fort Bragg in Cumberland County is already developed, much of it intensively 
residential. In Hoke County to the south, development pressure is not as strong; however, some new 



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 117 

developments have sprung up along the installation boundary. Moore County, at the western end of Fort 
Bragg, is the home of Southern Pines and Pinehurst, an area undergoing substantial growth. In the 
Pinehurst area alone there are approximately 10,000 platted, unbuilt, individually-owned lots. The county 
expects these lots to be developed by the year 2000 as out-of-state owners begin to retire and build homes 
on them. The Woodlake subdivision, near the northern boundary of the installation, has substantial 
development already. Harnett County, also north, has an entirely different land use situation that could 
adversely affect Fort Bragg. There is currently no zoning for the southern portion of the county, and mobile 
homes constitute a substantial, growing percentage of land use near Fort Bragg. This is a problem due, in 
part, to the noise impact from operations at Fort Bragg and Pope AFB. Noise impacts are especially 
detrimental to mobile homes compared to other types of residences. Land use incompatibility issues could 
arise in Harnett County (Nakata Planning Group and Rust Environment and Infrastructure, 1995). 
 
Impacts Fort Bragg and Pope AFB have on the surrounding region have been studied at length. In part, the 
studies found that adopting compatible land use policies is essentially cost-and-benefit neutral in terms of 
impact on public finances (Nakata Planning Group and Rust Environment and Infrastructure, 1995). 
Furthermore, the studies point out that continuous training exercises are essential to maintain the military 
readiness of Fort Bragg and Pope AFB as a major training center and Power Projection Platform. 
Compatible land use restrictions are essential if Fort Bragg and Pope AFB are to remain viable in 
maintaining combat-ready forces in the future. In the absence of any further compatible land use restriction 
(the status quo), military operations will have to be significantly restricted over the next two decades. In most 
cases, military operations cannot be moved from their existing training sites without incurring additional 
costs. Just over 350,000 acres of land are affected in some way by military operations. Over 30,000 of these 
acres are in primary growth areas. Given current land use restrictions, about 13,000 future housing units 
would be built in affected areas during the next two decades. Most of these housing units would be in the 
primary growth areas (Nakata Planning Group and Rust Environment and Infrastructure, 1995). 
 
All four counties have substantial amounts of developable land located outside of the areas affected by 
military operations. There are over one million acres available for development in the four-county area. The 
estimated total acreage required to accommodate future growth is less than 50,000 acres through the year 
2010 (Nakata Planning Group and Rust Environment and Infrastructure, 1995). 
 
7.2 Management Units 
 
7.2.1 Training Areas 
 
Fort Bragg has been divided into 94 training areas (Appendix 7.2.1 and Maps 7.1.1). 
 
7.2.2 Watershed Management Units 
 
Section 9.9 describes Fort Bragg’s watershed approach to soil conservation. Fort Bragg’s 62 watershed 
management units (Appendix 7.2.2 and Map 7.2.2) comprise separate and distinct management units for 
prioritizing soil and water conservation efforts on Fort Bragg. 
 
7.2.3 Habitat Management Areas 
 
Fort Bragg has delineated 106 Habitat Management Areas (HMA) consisting of 161,287 acres in which 
endangered species and other wildlife habitat restoration efforts will be applied across the installation as 
management needs and priorities dictate (Map 7.2.3, Other Maps section). HMAs also serve as 
management blocks for Fort Bragg’s woodland management efforts. Appendix 6.7.3a contains forest 
stand data and acreage for Fort Bragg’s HMAs. Twelve HMAs occur either entirely or predominantly 
within impact areas where management options are extremely limited due to safety concerns. All HMAs 
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were delineated at the landscape level and are bound by major drainages or man-made barriers (Sewell, 
1993; XVIII Airborne Corps and Fort Bragg, 1997d). 
 
7.2.4 Hunting and Fishing Areas 
 
In order to promote safety and accountability of personnel, all persons sign out prior to entering a hunting 
area (training area as delineated in Section 7.2.1) open for hunting. Small game hunters are required to 
sign out for one of the 10 small game hunting areas designated by name or abbreviation. Each of these 
small game hunting areas include several training areas. Separate sign-out sheets are maintained for deer 
and small game. Hunters are permitted to hunt either large or small game on the same day; however, they 
may not sign out for both simultaneously. Deer hunters are prohibited from signing out for more than one 
lettered area at the same time (Black, 1996; XVIII Airborne Corps and Fort Bragg, 1996b). Maps 7.2.4 
show hunting and fishing areas on Fort Bragg and Camp Mackall, and Appendix 7.2.1 indicates training 
area acreages and their approximate hunter capacities. 
 
Fort Bragg has the following classification of lakes, ponds, and beaver pond complexes that support 
fishing activities: 
 
Managed Largemouth Bass-Bluegill Lakes 
Boundary Line     12 acres 
Holland     10 acres 
Keist      10 acres 
Simmons     12 acres 
Hurley        8 acres 
Lindsey     44 acres 
Young’s     12 acres 
McFayden     14 acres 
Overhills     36 acres 
Deer Pen       4 acres 
 

MAP 7.2.2: Watersheds on Fort Bragg and Camp Mackall 
 
Section 7.2.2 includes a table with acreages of watersheds depicted on this map. 
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 MAPS 7.2.4: Fort Bragg Hunting and Fishing Areas 
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Quail        5 acres 
Croatan       3 acres 
 
Intensively Managed Channel Catfish Lakes 
Andrews Church      5 acres 
McKellar’s     16 acres 
Moss Gill       6 acres 
Wyatt        8 acres 
Unmanaged Lakes (due to excessive water exchange) 
Big Muddy     69 acres 
Little Muddy     14 acres 
MacArthur     74 acres 
Mott                142 acres 
Texas      21 acres 
Unmanaged Lakes and Ponds (due to competitive uses) 
McKeithan (located in impact area)  59 acres 
Smith (closed to summer fishing)  44 acres 
Hutaff (partially located on private lands) 27 acres 
Upper McKellar’s (wetland mitigation)  drained 
Unmanaged Beaver Pond Complexes   Recreational Fishing Streams 
Blues      Little River (20 miles) 
Johnson’s Mill     Downing Creek (3.6 miles) 
Latham     All other streams 
Nickerson Creek 
Tuckahoe Creek 
Western McKellar’s 
Gravel Pit 
 
7.2.5 Proposed Natural Areas and Special Management Areas 
 
Thirty-one significant natural areas and special management areas were identified on Fort Bragg and 
Camp Mackall as part of the Rare and Endangered Plant Survey and Natural Area Inventory for Fort 
Bragg and Camp Mackall Military Reservations, North Carolina. Criteria used in the selection of these 
natural areas, includes overall quality and diversity of plant communities, abundance and diversity of rare 
plants, area size, and representatives (i.e., relative rarity of contained plant communities at the local, state 
and regional levels). Special management areas are sites that lack natural features, but support rare plant 
occurrences or specialized habitat for rare plants. 
 
These natural areas total 15,054 acres and are essentially the best examples of intact communities at the 
landscape level in the southeast. Three of the identified macrosites (large sites comprised of more than 
one natural area connected by underlying ecological functions, such as hydrology) and three of the natural 
areas have been ranked as Nationally Significant by the NC NHP, based on the rarity and quality of 
species and communities contained within. Of the remaining natural areas, nine have been ranked as State 
Significant and five as Regionally Significant. Proposed Natural Areas and Special Management Areas, 
as categorized by the NC NHP, are in the following sections, 9.13.2 through 9.13.5. 

 
The floristic diversity represented within the natural areas and other areas on Fort Bragg represents over 
25% of the diversity within the state. Within these areas, 1,112 plant taxa were identified, including 58 
Federal and/or State Rare species and 68 Watch List species. Of the plant species identified, 3 are listed as 
Federally Endangered, 18 are Federal Species of Concern, 15 are listed State Endangered, 3 are listed 
State Threatened, and 24 are candidates for state listing.  
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In 1997 the NC NHP proposed approximately 60% of the newly acquired Overhills tract as designated 
natural areas. Comprehensive plant community mapping of the Overhills tract is slated for completion in 
FY 99. An evaluation of communities that may have significant features will then be made in 
coordination with the NC NHP.  
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 8.0 INVENTORY  AND MONITORING 
 
The first step in biodiversity protection is to prepare an inventory, an itemized catalogue of ecosystem 
components. Early Fort Bragg inventory emphasized game resources. In the past 15 years, inventories for 
wetlands, plants, rare or otherwise special-interest species, and nongame in general have been or are being 
performed. This INRMP continues basic inventories of Fort Bragg’s natural resources.  
 
Monitoring tracks trends (or absolute numbers if needed) of individual species or higher associations of 
species such as vegetation cover types or plant communities. Monitoring is generally performed on a regular 
basis and often targets species with high economic or human-use values, endangered species, and indicator 
species of overall ecosystem health. 
 
The monitoring program on Fort Bragg is very comprehensive. This INRMP continues these programs and 
initiates additional monitoring, particularly regarding effects of management prescriptions on ecosystem 
components. This adaptive management process is crucial to ecosystem management. The GIS increases the 
ability to analyze and use monitoring data to make management decisions.  
 

8.1 Ecosystem and Habitat Restoration Monitoring 
 
Goal. Monitor resources that are important indicators of overall ecosystem integrity, wildlife habitat 
conditions, and the capability of lands to support military missions. 
 
Objective 1. Create Habitat Restoration Working Group Monitoring Subcommittee to implement HMA 
monitoring protocols. 
 
Objective 2. Implement a three tiered approach to monitoring: 
 
• reference/benchmark monitoring of communities, as a standard of measurement; 
• restoration monitoring; and 
• maintenance monitoring. 
 
Objective 3. Use a fire ecologist to develop and implement a method to evaluate prescribed burning results 
based on multiple burning objectives. 
 
Objective 4. Analyze inventory and monitoring data, providing results to the HRWG, for implementation 
of an adaptive management strategy.  
 
Objective 5. Develop computer database to track the HMA prescription process and monitor its progress. 
 
8.1.1 Ecosystem Monitoring-Reference/Benchmark Communities  
 
Fort Bragg staff will monitor sites currently being managed by fire that most closely mimic conditions found 
in exemplary, longleaf pine stands (i.e., sites that are maintained through the use of prescribed fire). Most of 
these sites occur within Proposed Natural Areas recognized by the TNC/Heritage staff during the 1991-
1993 survey of Fort Bragg.  
 
Goal. Provide detailed descriptions of the natural variability of stand structure and species composition and 
abundance to use as general models for restoration and maintenance management and to increase 
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understanding of environmental factors governing the distribution and dynamics of longleaf pine 
communities. In choosing models, assess and consider maximum wildlife habitat and training values. 
 
Objective 1. Choose sites that are hypothesized to most closely approximate conditions (structure, species 
composition, and landscape setting) found in presettlement longleaf pine forests. 
 
Objective 2. Measure the spatial and temporal variability in stand structure, density and composition of 
woody vegetation, and herbaceous ground cover associated with environmental gradients, fire, and other 
management treatments and forms of disturbance. The following parameters will be measured at 20 year 
intervals:. 
 
• percent cover (estimated by point intercept method on line transects) of all plant species, litter, bare 

ground, dead woody material (> 1" in three dimensions), non-natives, and mosses/lichens; 
• species richness at 0.1, 1.0, 10, 100, and 500 m2; 
• percent cover by cover class of all species at 100 and 500 m2 scales; 
• density of all tree species < 4" dbh by 1" size classes in belt transects (the density of tree species >4" dbh 

will be collected in Fort Bragg’s forest survey); 
• presence/absence in belt transects of wiregrass, flowering wiregrass, snags (> 6" dbh), downed trees (> 

3.5" dbh), longleaf pine recruitment, erosion, disturbance, and non-native plant species; 
• percent canopy cover within the belt transect; and 
• other site characteristics, such as elevation, slope, aspect, topography, and hydrology (per North 

Carolina Vegetation Survey methods). 
 
8.1.2 Ecosystem Restoration Monitoring-Post Treatment 
 
Natural community mapping provides guidance in the selection of treatment sites on the basis of the degree 
of habitat degradation (e.g., midstory hardwoods too dense or too large to kill with prescribed burns, lack of 
ground cover), perceived importance as rare and endangered species habitat, and the likelihood of 
treatment success. Treatment sites will in general, be Level 3 condition (see Forest Management for Natural 
Community Restoration and Wildlife Habitat, Section 9.2.2). 
 
Goal. Measure the response of stand structure, density and composition of woody vegetation, and 
herbaceous ground cover to management treatments applied to degraded forest stands.  
 
Objective 1. Measure the following parameters to assess the response to treatments: 

1. Percent cover (estimated by point intercept method on a line transect) of the following: wiregrass; 
other grasses and sedges; legumes; forbs; vines; evergreen vs. deciduous woody shrubs (< 1 m tall at 
maturity); evergreen vs. deciduous trees/shrubs (> 1 m tall at maturity) at 0-1, 1-2, and 2-5 m above the 
ground; litter; bare ground; dead woody material (> 1" in 3 dimensions); non-native species; and 
mosses/lichens. 

2. Density of the following tree species/groups < 4"  dbh by 1" size classes in belt transects: Quercus 
marilandica, Q. incana, Q. stellata, Q. margaretta, Q. laevis, Q. falcata, other Quercus sp., Cornus sp., 
Diospyros virginiana, Carya sp., Nyssa sylvatica, other hardwoods, Pinus palustris, P.   
taeda/elliottii, P. serotina, P. echinata, other softwoods. (The density of tree species > 4" dbh will be 
collected in Fort Bragg’s forest survey.) 

3. Presence/absence in belt transects of the following: wiregrass, flowering wiregrass, snags (6" dbh), 
downed trees (> 3.5" dbh), longleaf pine recruitment, erosion, disturbance, and non-native plant species. 

4. Percent canopy cover along the line transect in different height categories. 
5. Burn severity and fuel bed depth. 
6. Other site characteristics, such as elevation, slope, aspect, topography & hydrology (per NC 

Vegetation Survey methods). 
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Objective 2. Monitor each treatment in three stands of a major community type (e.g., PSOS or XSS). If 
these sites are randomly selected among similar community types, statistical inferences can be made about 
the response to treatments at all sites of a given community type.  
 
8.1.3 Ecosystem Maintenance Monitoring 
 
Natural communities that are in a maintenance condition are those being managed by fire and approach 
conditions found in robust longleaf pine stands, as determined by structure, presence of wiregrass, and 
diversity of herbaceous, vertebrate, and invertebrate species. Prescribed, growing season fire on a 3-year 
rotation is the primary management tool, although silvicultural treatments are also sometimes used. 
 
Goal. Measure the response of stand structure, density and composition of woody vegetation, and 
herbaceous ground cover to ongoing management through the use of growing season prescribed burns, as 
well as to natural (e.g., climate, light gaps) and human (e.g., training, silviculture) disturbance factors.  
 
Objective. Measure the following parameters to assess the response to treatments: 

1. Percent cover (estimated by point intercept method on line transects) of all plant species, litter, bare 
ground, dead woody material (> 1" in 3 dimensions), non-native species, and mosses/lichens. 

2. Species richness at 0.1, 1.0, 10, 100, and 500 m2. 
3. Percent cover by cover class of all species at the 100 and 500 m2 scales. 
4. Density of all tree species < 4"dbh by 1" size classes in belt transects. (The density of tree species  4" 

dbh will be collected in Fort Bragg’s forest survey.) 
5. Presence/absence in belt transects of: wiregrass, flowering wiregrass, snags (> 6" dbh), downed trees 

(> 3.5" dbh), longleaf pine recruitment, erosion, disturbance, and non-native plant species. 
6. Percent canopy cover within the belt transect. 
7. Other site characteristics, such as elevation, slope, aspect, topography, and hydrology (per NC 

Vegetation Survey methods). 
 

8.2 Flora Inventory and Monitoring 
 
8.2.1 Land Condition Trend Analysis 
 
The LCTA program was designed to meet the need for natural resources management and land 
stewardship on military installations (Tazik et al., 1992). It utilizes a wide array of data such as soils, slope, 
aspect, ground disturbance, wildlife, vegetative cover, surface disturbance and land use. This information 
and subsequent data analysis assists LCTA to meet its primary objectives, which are to: 
 
• Evaluate the capability of land to meet multiple-use demands of the Army on a sustained basis. 
• delineate biophysical and regulatory constraints to use of the land; 
• monitor changes in land resource condition and evaluate change in terms of current land use; 
• develop and refine land management plans to ensure long-term resource availability; 
• characterize installation natural resources; and 
• implement standards in collection, analysis, and reporting of acquired data that enables Army-wide data 

compilations (Tazik et al, 1992). 
 
LCTA was initiated on Fort Bragg in 1991 with 200 allocated core plots for long-term inventories. LCTA  
Core and Special Use Plots are 100 meters long and measured at 1-meter intervals with vegetative data being 
collected up to 5 meters in height. Core plots were established using soil series data and satellite imagery to 
produce a stratified random allocation. The plots were well distributed on Fort Bragg and Camp Mackall 
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with exception of artillery impact areas where 43 were removed in 1995 for safety reasons and replaced by 
an equal number in a similar habitat. As of 1998, 210 core plots are monitored using standard LCTA 
methodology every five years (with exception of newly initiated plots from which baseline data must be 
collected for four additional consecutive years). LCTA plots on Fort Bragg are shown in Map 8.2.1 (Other 
Maps section). 
 
Small mammal surveys associated with LCTA were conducted in 1991 and 1992 using wildlife subsets of 60 
plots. Initially, this project was dropped due to what was thought poor trapping success. This project will be 
re-instituted in FY 99 using modified trapping methods to ensure a greater trapping success. 
 
Special use plots are used to deal with specific issues that cannot be addressed by core plots. In 1998 Fort 
Bragg established 43 plots in which the level of military training intensities were beyond those of core plots. 
These were located throughout Fort Bragg and Camp Mackall and were not randomly allocated. 
Preliminary results seem to indicate that these sites are well below environmental standards for biodiversity 
and species richness typically found throughout these areas. These plots will be monitored for the next five 
years to show long-term effects. Special use plots are also shown in Map 8.2.1 (Other Maps section). 
 
In 1998 Fort Bragg acquired 13,000 acres of land  (The Overhills) on which has been established 10 core 
plots, with more to follow in FY 99. This land will be intensely studied to monitor water quality, birds, small 
mammals, reptiles and amphibians. The Overhills tract has not yet encountered rigorous military training; 
thus, there is an objective to establish sufficient numbers of control plots and collect good baseline data. A 
secondary goal is to gather utilization data once this land is fully opened to training. Knowing the size, 
activity, type of equipment, and duration of military use will enable long-term cause and effect studies.  
 
An ongoing part of the LCTA program will be updating the flora inventory as new species are found. An 
extensive herbarium has been established, and it will be routinely updated as new species are found. It 
provides a great reference for LCTA field crews and allows for correct identification leading to less data 
inconsistency. 
 
A modified LCTA system is being tested to determine the degree of disturbance found in each training area 
throughout Fort Bragg. A random number of plots are surveyed in each area, depending on acreage. A 100-
meter line is surveyed with only ground cover and disturbance being recorded. To date, 15 training areas 
have been completed. The plan is to complete this project by fall FY 99 and produce GIS data layers 
representing the current level of disturbance in specific areas. 
 
LCTA will provide land managers and trainers with long-term assessments of changes in vegetative cover 
and botanical and wildlife composition as well as estimates of associated soil loss on land under varying 
levels and types of use. The application of this trend monitoring system will: 
 
• better distribute training loads on land, 
• reduce the need for expensive land rehabilitation programs, 
• reduce some subjectivity from land management decisions, 
• help ensure the sustained availability and productivity of Army lands, and 
• provide input for implementing this INRMP and NEPA and other environmental documents. 
 
Goal. Provide land managers and trainers with long-term assessments of changes in vegetative cover and 
botanical and wildlife composition as well as estimates of associated soil loss on lands under varying levels 
and types of use. 
 
Objective 1. Monitor all 210 core plots in 1999 and every five years thereafter. 
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Objective 2. Establish and monitor core plots (total of 30) annually from 1999 to 2003 to obtain five full 
years of baseline data. 
 
Objective 3. Monitor special use plots as needed during 1999-2003. 
 
Objective 4. Establish additional special use plots as needed. 
 
Objective 5. Monitor the 60-plot wildlife subset of LCTA plots for songbirds in 1999 and make decisions 
on future monitoring of songbirds using LCTA plots. 
 
Objective 6. Complete the degree of disturbance study by FY 00. 
 
Objective 7. Update the floral inventory as new species are found during LCTA surveys. 
 
8.2.2 Forest Inventory and Monitoring 
 
Prior to 1968, volume and growth information was calculated from an inventory conducted by contract in 
1964. In 1968 an in-house inventory was initiated by the Forestry Branch. This inventory was completed 
in 1976, and these data were used until the issuance of the 25 November 1980 Biological Opinion 
(USFWS, 1980). The 1976 forest inventory was based on 10 management compartments, and the 
Biological Opinion recommended using 1,000-acre management blocks. Forest inventory data could not 
be correlated with the new block system. 
 
Following each year’s harvest, inventory data are updated by major species to reflect Fort Bragg’s total 
standing volume by deducting the previous year’s harvest and then computing growth of the remaining 
volume. Prior to 1993, total installation volumes were tracked utilizing data collected from the 1976 
inventory. Since 1993 volumes have been calculated based on the below-described 1993 inventory. 
Future volume calculations will be based on data from the most recent inventory.  
 
In August 1991 an installation-wide forest inventory contract was awarded to North American Resources 
Management, Inc., of Charlottesville, VA. This inventory provided stand-by-stand data to facilitate 
determining available forage substrate for the RCW and was completed in 1993. The forest inventory had 
the following objectives: 
 
• Estimate merchantable timber volumes, basal areas, and diameter distributions per stand and per 

acre. 
• Determine relative stocking of young regeneration (<4 inches dbh). 
• Acquire data to evaluate foraging habitat availability for each RCW cluster site. 
• Acquire data on fuel loading of grasses, shrubs, litter, and slash sufficient to develop fire-fuel 

models to be used as a part of a comprehensive fire management plan. 
• Develop a Geographic Information System (GIS) based on maps and data files in conjunction 

with other objectives. 
 
The forest inventory is an integral component of this INRMP since forest practices impact most programs 
within this Plan. However, due to the size and volume of information, it is maintained as a separate 
document on computer as well as in hard copies. Section 6.7.3 and appendices 6.7.3a and 6.7.3b provide 
current inventory summaries. The Management Guidelines for RCW on Army Installations (Department 
of Army, 1996) require a forest inventory every 10 years. 
 
The Overhills tract was acquired in January 1997. A forest inventory contact was awarded in October 
1997 and was completed in May 1998. This contract had the same objectives as the 1993 inventory as 
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described above. 
 
Goal 1. Inventory forest stands to facilitate effective RCW habitat protection and efficient forest 
management. 
 
Objective. Prepare an installation-wide forest inventory contract by 2002 for completion in 2003. 
 
Goal 2. Monitor forest stands to determine changes in forest stand composition. 
 
Objective. Monitor forest stands annually to update changes in stand statistics and GIS data layers 
resulting from silviculture treatments that occurred during the previous year. 
 
8.2.3 Wildlife Habitat Inventory 
 
Land cover, forest, and natural community inventory data have limited application to general wildlife habitat 
planning due to resolution, classification systems, and habitat parameters collected. To consolidate and 
improve the applicability of these and other databases, Fort Bragg has initiated a wildlife habitat inventory 
project. 
 
Many related projects had to be initiated and/or completed to prepare for this effort. Staff support has been 
acquired. State of the art GIS systems and databases have been established. Several extensive habitat 
association research and habitat modeling projects have been funded and are currently near completion. 
Various habitat classification systems have been developed and tested, including several strategies for 
merging forest inventory and natural community types into wildlife habitat classes. Habitat mapping 
techniques have been tested and are being modified to meet inventory requirements.  
 
Wildlife habitat inventories are required at two distinct resolutions. Large scale inventories are being 
initiated to delineate important habitat areas for designation of emphasis areas and determination of annual 
burning needs. More detailed habitat mapping is being completed as part of the HMA prescription process 
for silvicultural treatments. 
 
Goal. Identify and inventory important wildlife habitat features; determine habitat values for special 
management and natural areas; determine burning requirements for habitat restoration and maintenance; 
and identify potentially limiting factors to wildlife populations. 
 
Objective 1. Create and maintain an installation-wide wildlife habitat inventory for Fort Bragg and Camp 
Mackall. Incorporate forest inventory data, natural community maps, soils, hydrology, and land use maps 
(see Appendix 8.6.2 for GIS layers). Develop and annually update map for determination of burning needs 
within annual burn areas (approximately 1/3 of Fort Bragg).  
 
Objective 2. Create and maintain HMA habitat maps showing both existing and desired habitat conditions, 
commensurate with the rate of HMA treatment schedules. Incorporate maps into forest stand and natural 
community layers. Incorporate maps into HMA planning and RCW forage analysis processes.  
 
Objective 3. Create and maintain specialized wildlife habitat and management maps (Appendix 8.6.2). 
 
Objective 4. Incorporate wildlife habitat inventory into HMA prescription process and other natural 
resource management planning. Use Target Habitat Classes as appropriate. Develop maps at various 
resolutions as required by planning detail. Prioritize map development for HMA prescriptions.  
 
Objective 5. Monitor naturally-occurring important food species, such as legumes.  
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8.2.4 Flora Surveys 
 
The floral inventories (Russo et al., 1993; University of Oklahoma survey; and LCTA data) are adequate 
for Fort Bragg baseline survey. The last rare, threatened, and endangered species survey was completed in 
1999. Herbarium mounts are useful for identifying plants during LCTA surveys and other field projects.  
 
Goal 1. Identify flora of Fort Bragg as part of the natural resources baseline data. 
 
Objective. Update the flora inventory as new species are found during LCTA surveys and other projects. 
 
Goal 2. Regularly survey rare, threatened, and endangered plants. 
 
Objective. Conduct postwide rare, threatened, and endangered plant surveys every five years. 
 
8.2.5 Rare and Federally Endangered Plant Monitoring 
 
8.2.5.1 Federally Endangered Plants 
 
Fort Bragg, in conjunction with The Nature Conservancy, developed biological monitoring protocols 
(Rudd and Sutter, 1996) for the federally-endangered Michaux’s sumac, rough-leaved loosestrife, and 
American chaffseed. Monitoring protocols contain specific objectives by species and site, specific 
techniques, personnel and equipment requirements, and time schedules. Below are goals pertinent to the 
three species and summaries of monitoring protocols. 
 
Goal 1. Monitor the three federally-listed plant species that occur on Fort Bragg and Camp Mackall, 
during the plan period, using monitoring strategies based on the work of Rudd and Sutter (1996). 
 
Goal 2. Reserve the option to enter into consultation with the USFWS for changes to the monitoring 
programs, if needed, based on experience with this implementation. 
 
8.2.5.1.1 Michaux’s Sumac (Rhus michauxii) 
 
The ESMP has an objective to implement a long term biological monitoring program to measure the 
following parameters for Michaux’s sumac: plant presence/absence, total census and sampling of selected 
sites, effects of varying fire frequencies and site coverage, flowering and fruiting stems, plant vigor, 
population demography, habitat quality, and the success of protection and management actions (XVIII 
Airborne Corps and Fort Bragg, 1997d). Michaux’s sumac is most visible during peak flowering, usually in 
July, but it can also be monitored in June or August. 
 
Objective 1. Census stems to infer population trends of Michaux’s sumac in its largest occurrences at Fort 
Bragg and Camp Mackall. Genetic individuals cannot be identified. The Endangered Species Branch at 
Fort Bragg will monitor four subpopulations in two element occurrences (EO). The North Carolina Plant 
Conservation Program (NCPCP) will monitor two other EOs. Fort Bragg will monitor remaining 
subpopulations and one of the other four EOs at a lower intensity. 
 
 Objective 2. Determine effects of two different fire intervals on Michaux’s sumac populations 1) every three 
years vs. 2) a randomly varying interval between one and five years, after establishing a baseline threshold. 
Although fire plays a critical role in providing habitat for Michaux’s sumac, relative effects of regularly 
occurring fires versus those occurring at random intervals are unknown. Compare Camp Mackall and 
Commel sites by randomly assigning different fire treatments to each of two subpopulations at each site.  
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Recommended Future Monitoring/Analysis Objective. Collect information on the number of flowering 
stems in larger EOs to compare trends in flowering observed in smaller EOs monitored by NCPCP. 
 
8.2.5.1.2 Rough-leaved Loosestrife (Lysimachia asperulaefolia) 
 
The ESMP has an objective to implement a long term biological monitoring program to measure the 
following parameters for rough-leaved loosestrife: plant presence/absence, number of stems, fire frequency 
and site coverage, flowering and fruiting stems, water table and hydroperiod information, habitat quality, and 
success of protection and management actions (XVIII Airborne Corps and Fort Bragg, 1997d). Rough-
leaved loosestrife is most visible during peak flowering, usually in early June. 
 
Objective 1. Determine whether the three-year growing season burn cycle is improving the habitat of small, 
isolated loosestrife populations by monitoring trends in abundance in four occurrences at Fort Bragg.  
 
Objective 2. Annually monitor the number of plants within index macroplots in as many populations in the 
impact areas as possible. 
 
Recommended Future Monitoring/Analysis Objectives. 
 
• Monitor more occurrences, and monitor the hydrology of occurrences in different habitats if more 

resources become available. 
• Use a one-sample t-test, after a threshold is established, to determine whether stem density is 

different from the threshold at each monitoring period. 
 
8.2.5.1.3 American Chaffseed (Schwalbea americana) 
 
The ESMP has an objective to continue and further develop a long term biological monitoring program to 
measure the following parameters for American chaffseed: plant presence/absence, number of stems, fire 
frequencies and site coverage, flowering and fruiting stems, plant vigor, population demography, habitat 
quality, and the success of protection and management actions (XVIII Airborne Corps and Fort Bragg, 
1997d). American chaffseed is most visible during peak flowering, usually from mid-May to early June. 
 
Objective 1. Determine whether the three-year growing season burn cycle is improving the habitat of small, 
isolated American chaffseed populations by mapping plants and measuring survivorship, vigor, and 
recruitment in four occurrences on Fort Bragg. 
 
Recommended Future Monitoring/Analysis Objective. Map boundaries of these subpopulations and as 
many others as possible every 3-5 years, either using GPS or noting the boundaries of the distribution 
relative to marked trees or other landmarks. 
 
8.2.5.2 Federal Species of Concern 
 
Fort Bragg, in conjunction with The Nature Conservancy, developed biological monitoring protocols (Rudd 
and Sutter, 1996) for the following selected state-listed and federal species of concern: Pickering’s 
dawnflower (Stylisma pickeringii), Georgia indigo-bush (Amorpha georgiana), Sandhills milkvetch 
(Astragalus michauxii), and Sandhills pyxie-moss (Pyxidanthera barbulata var. brevifolia). These species 
were selected for monitoring based on rangewide information and input from the USFWS and other 
pertinent experts. Fort Bragg and Camp Mackall are important population centers for these species. 
Monitoring protocols contain specific objectives by species and site, specific techniques, personnel and 
equipment requirements, and time schedules. Below are summaries of monitoring protocols. These 
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monitoring protocols have been incorporated, by reference, in the ESMP (XVIII Airborne Corps and Fort 
Bragg, 1997d). Schedules for monitoring objectives are presented in the protocols (Rudd and Sutter, 1996). 
 
Goal. Monitor four selected federal plant species of concern on Fort Bragg, during the plan period. 
Monitoring strategies are based on the work of Rudd and Sutter (1996). 
 
8.2.5.2.1 Sandhills Milkvetch 
 
Objective 1. Monitor two subpopulations of sandhills milkvetch, using macroplots around a large 
percentage of larger, relatively localized subpopulations to infer trends in its largest occurrences at Fort 
Bragg. This species occurs in low densities over large areas. 
 
Objective 2. Determine whether the three-year growing season burn cycle is improving the habitat of small, 
isolated populations by mapping plants and measuring survivorship, vigor, and recruitment in three 
occurrences. At EOs 052 and 057H, macroplots have been established around the majority of plants; 
mapping and monitoring of recruitment will occur within these macroplots. Also note the presence/absence 
of as many other D-ranked occurrences as possible. 
 
Recommended Future Monitoring/Analysis Objectives.  
 
• Establish more macroplots in larger subpopulations for monitoring abundance of other large 

populations. 
• Map plants and check for recruitment in other C- and D-ranked EOs. 
• Implement monitoring in more disturbed areas to document trends of populations that experience 

frequent disturbance from training or other activities. 
 
8.2.5.2.2 Pickering’s Dawnflower 
 
Objective 1. Document population trends of Pickering’s dawnflowers in each of the three major habitat 
types at Fort Bragg. Three of the 18 EOs at Fort Bragg and Camp Mackall have been chosen to represent 
these habitat types. 
 
Objective 2. Determine the effect of roller-chopping on the abundance of Pickering’s dawnflower. Trends 
will be compared between  plots at Sicily Drop Zone (EO 014B) that are roller-chopped during the growing 
season, at five-year intervals, with plots that are undisturbed.  
 
Recommended Future Monitoring/Analysis Objectives. 
 
• Determine if monitoring clumps of plants earlier in the spring is feasible if central growing points 

are easily detected in late April or May. 
• Map boundaries of larger subpopulations at 3-5 year intervals to get a better idea of what is 

happening outside the macroplots. 
• Focus attention on the following if Pickering’s dawnflower populations vary little in abundance over 

time or other resources are acquired to expand monitoring efforts: 
a) verifying observed effects due to roller-chopping with a replicated experiment;  
b) examining effects of other types of mechanical disturbance (e.g., pinestraw raking); and 
c) looking at germination success in highly disturbed (DZ) vs. less disturbed habitats  (pine scrub     oak woodland
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8.2.5.2.3 Georgia Indigo-bush 
 
Objective 1. Document population trends of Georgia indigo-bush in three occurrences on Fort Bragg. 
These sites are managed under a three-year fire regime. Therefore, assess severity of burns after prescribed 
fires. Also, assess the incidence of flowering or fruiting during each year after burning. 

 
Recommended Future Monitoring/Analysis Objectives. 
 
• Monitor the structure and cover of woody vegetation at these sites if Georgia indigo-bush habitat 

does not burn completely at some sites. This can be done the same years  stems are counted. 
• Gather information on the following if  populations vary little over time or other resources are 

acquired to expand monitoring efforts:  
1) fire intensity at sites with smaller populations; and  
2) seed production and seedling recruitment in both small and larger occurrences. It would  be     especially bene

 
8.2.5.2.4 Sandhills Pyxie-moss 
 
Sandhills pyxie-moss is most easily seen during peak flowering, usually in late February through early 
March. Pyxie-moss abundance will be monitored in early March at three-year intervals. Although there are 
no data to indicate effects of fire on pyxie-moss cover, monitoring should be done two years after burning 
(before the next fire) to avoid confusing small decreases in cover due to fire damage with those due to 
habitat degradation. 
 
Objective 1. Document population trends of  two subpopulations that occupy the two major community 
types that it inhabits at Fort Bragg. Both sites are managed under a three-year fire regime and are protected 
from pinestraw raking. 

 
Recommended Future Monitoring/Analysis Objectives. 
 
• GPS locations and/or boundaries of other subpopulations to look at gross changes in distribution 

over time. 
• Continue to search for sites in which replicated experiments, or at least observational studies, can 

be conducted on effects of pinestraw raking. High quality sites will be open areas (i.e., with very few 
scrub oaks) with abundant pyxie-moss and pinestraw within Pine Scrub Oak/ Sandhill communities. 
Locations for control and treatment plots should initially be very similar with respect to wiregrass 
cover since raking tines may have a tendency to ride up on the wiregrass and leave the ground 
undisturbed.  

• Gather information on the following if pyxie-moss populations vary little over time or other 
resources are acquired to expand monitoring efforts:  
1) population trends of other large subpopulations in each community type, and  
2) seed production and seedling establishment and the differences in these attributes between     Xeric Sandhill

 
8.2.6 Wetlands 
 
The National Wetlands Inventory, dated 1992, for Fort Bragg significantly underestimates wetlands due 
to its inability to locate smaller sites. The USFWS is conducting a ground-truthing survey to improve the 
accuracy of the NWI data. Since Fort Bragg uses specific wetlands delineations for proposed projects or 
activities which may affect wetlands, additional general wetlands delineations are not planned during the 
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next five years. 
 
Goal. Maintain baseline database on wetlands resources at Fort Bragg. 
 
Objective 1. Update NWI database based on USFWS ground-truthing surveys. 
 
Objective 2. Conduct project-specific wetland identifications and delineations during the project planning 
phase. 
 

8.3 Fauna Inventory and Monitoring 
 
Fauna surveys on Fort Bragg have involved game and nongame species. For purposes of this plan, nongame 
is defined as species not hunted or fished on Fort Bragg. Fort Bragg intends to work with federal, state, and 
private conservation organizations to survey, inventory, and catalog fish and wildlife resources on the 
installation. Important partners with regard to this effort are Tall Timbers Research Inc., The Nature 
Conservancy, North Carolina Natural Heritage Program, U.S. Fish and Wildlife Service, and North 
Carolina Wildlife Resources Commission. 
 
8.3.1 Wildlife Game Species 
 
The North Carolina Wildlife Resources Commission provides the framework within which Fort Bragg 
must harvest game species. Fort Bragg imposes more restrictive regulations to manage certain game 
species. 
 
Harvest numbers and check station data provide an inexpensive means to monitor game populations. All 
game harvested must be reported. Combining harvest data with hunter effort provides information 
adequate to manage most game species. Harvest data are stored in Wildlife Branch computer files. Below 
sections deal with species for which additional population status data are collected. 
 
Goal. Monitor wildlife populations to assess and steer habitat management and establish and update harvest 
regulations that allow for sustained use of game species. 
 
8.3.1.1 White-tailed Deer   
 
The Wildlife Branch collects biological data associated with deer harvests to assess and monitor population health. 
Legally  
The Wildlife Branch collects biological data associated with deer harvests to assess and monitor 
population health. Legally harvested deer are evaluated at deer check stations. Biologists collect data on 
area harvested, age, and body weights from all deer and determine antler development for bucks and 
collect reproduction data from does. Age-specific antler measurements, body weights, and reproduction 
data are compared with data from previous years to obtain a trend of the herd’s overall condition. Data are 
used for analyses on hunting effort, success, and harvest by area and time. Statistical analyses are used to 
determine population levels, trends, and harvest strategies. 
 on hunting effort, success, and harvest by area and time. Statistical analyses are used to determine population levels, 
trends, and harvest strategies.  
 
Deer disease and/or parasite evaluations are used if there are indications of problems.  
TheDeer disease and/or parasite evaluations are used if there are indications of problems. The United 
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States Army Center for Health Promotion and Preventive Medicine (CHPPM) periodically conducts Lyme 
disease risk assessments utilizing harvested white-tailed deer. Fort Bragg cooperates with this project as 
needed. 
. Fort Bragg cooperates with this project as needed. 
 
Deer track and spotlight counts are used to assess deer densities by management area and set appropriate 
harvest levels. Each 5-mile transect ( 45 miles total) is cleared with a drag, and tracks are counted 24 hours 
later. Two replicates are conducted annually on each transect during August.  
 
Spotlight counts are conducted primarily to obtain fawn:doe ratios each August. Each of the 10 management 
areas is surveyed once, beginning immediately after dark and ending about midnight. Two trucks are used 
with two spotlights each. Routes are not fixed, and the objective is to locate as many deer as possible in each 
area for maximum sample size. 
 
Spotlight counts are conducted primarily to obtain fawn:doe ratios each August. Each of the 10 management areas is 
surveyed once, beginning immediately after dark and ending about midnight. Two trucks are used with two 
spotlights each. Routes are not fixed, and the objective is to locate as many deer as possible in each area for 
maximum sample size.  
 
Objective. Continue to monitor deer population status during the plan period using check stations, 
spotlight counts, track counts, and if needed, disease/parasite evaluations. Techniques are not expected to 
change, but post biologists will use improved techniques if they appear to be cost effective. 
 
8.3.1.2 Turkeys 
 
A major objective is expansion of the turkey range on Fort Bragg. Therefore, population monitoring is 
primarily concerned with determining changes in their distribution on most of the post and monitoring gross 
population changes on Camp Mackall, NTA, and the Overhills tract.  
 
Objective 1. Continue efforts begun in 1997 to evaluate current turkey distribution and abundance on 
Fort Bragg.  
 
Objective 2. Establish permanent transects to monitor turkeys on an annual basis using track counts and 
gobble-counts. Track counts will be patterned after transects used for deer, with counts on the three areas 
mentioned above, potentially allowing an index to productivity in the form of adult:poult ratios. Augment 
these counts with observations by field personnel and hunters and with hen:poult ratios derived from late 
summer sightings. 
 
Objective 3. Use radio telemetry equipment to evaluate the outcomes of 1999 turkey releases on Fort 
Bragg and to acquire useful information on turkey habitat-use and productivity within existing turkey 
populations. 
 
Objective 4. Evaluate the turkey population on the Overhills tract, as it is likely that this area will be the 
next to open to turkey hunting. 
 
8.3.1.3 Small Game  
 
Small game monitoring is based on data collected from hunters and ground surveys. Hunting effort, hunter 
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success, and harvest for each species by area and time are essential components of this monitoring system 
since these parameters can be used to monitor population trends and establish harvest objectives. Hunters 
are a valuable source of information due to the amount of time they spend in the field. However, hunter 
information can be anecdotal, and care must be taken to use information provided by these users. 
 
The other aspect of small game monitoring is on-the-ground surveys, primarily call count surveys for quail 
and flush counts for all small game species. Surveys are used to determine habitat preferences, identify 
habitat management requirements for small game species, and set harvest regulations. 
 
In 1993-94 CHPPM conducted a study of effects of white phosphorus deposition in impact areas on 
waterfowl. This study was done nationwide in response to major waterfowl mortality at Fort Richardson, 
Alaska from white phosphorus. As with other installations outside Alaska, no mortality was discovered. 
 
Objective 1. Collect biological data associated with small game harvests to assess and monitor population 
health. Statistically analyze these data to determine population levels, trends, and required harvest strategies. 
 
Objective 2. Monitor quail densities using the 16-route Breeding Bird Survey (Section 8.3.4) for quail call 
counts.  
 
Objective 3. Develop small game flush counts (walking surveys) and other monitoring to monitor and adjust 
adaptive management. Conduct these surveys in spring, early fall (pre-hunting season), and early winter 
(post-hunting season) to monitor population changes throughout the year. Calibrate survey techniques using 
small areas with relatively known population sizes. 
 
Objective 4. Select skilled hunters who are willing to keep annual standardized journals of sightings of game 
species to monitor changes in game populations by areas. In exchange for this service, consider granting 
participating hunters certain privileges, such as a more expedient sign-out system. 
 
Objective 5. Use track and pellet counts on routes between scent stations for predators (Section 8.3.5) as a 
rough index to small game species. 
 
Objective 6. Monitor wood duck population productivity as part of the wood duck box management 
program. 
 
8.3.2 Fish 
 
Fish population manipulation to improve angler harvest is based on data collected and analyzed from fish 
population and recreational fisheries surveys. Fisheries management on Fort Bragg is lake-specific which 
requires collection of population data from each body of water. 
 
Fisheries surveys are normally done from mid-summer through fall. Fisheries surveys  include 
measurements of water chemistry parameters, such as temperature/oxygen profiles, surface pH, alkalinity, 
hardness, conductivity, and total dissolved solids. During surveys, effects of surrounding land uses (trails, 
silviculture, military training, etc.) on aquatic resources are evaluated. Fish population data are collected 
using techniques, such as electrofishing, seines, gill nets, and traps, as appropriate for each impoundment. 
Parameters measured include proportional stock density, species composition, relative abundance (weight 
and numbers), length frequencies, average weight by size class, and age and growth relationships. 
 
Stream siltation is a problem in some Fort Bragg streams. Siltation kills trees, elevating water temperatures, 
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and gravel substrates are replaced by sand. The North Carolina Index of Biotic Integrity can be used to 
determine the ecological health of streams. This index uses fish diversity and percentage of various trophic 
levels as indicators of aquatic health and thus watershed health. Ratings developed for each stream, or 
stream segment, are poor, fair, good, and excellent, as compared to undisturbed waters. 
 
Creel surveys are an important component of managing recreational fisheries. They are particularly useful 
for intensively managed channel catfish lakes (Andrews Church, McKellar’s, Moss Gill, and Wyatt) since 
catfish are difficult to survey using electrofishing gear. Angler success and degree of satisfaction with the 
fishery are important parameters of success of the overall fish management program. The most recent creel 
survey on Fort Bragg was a combination contract/in-house effort in 1995 to collect data on relative use of 
fisheries, harvest per lake, and total harvest. 
 
Goal. Monitor fisheries resources to assess and steer lake management to produce optimum sustained yield 
of fish for anglers.  
 
Objective 1. Annually, conduct fisheries surveys of intensively managed lakes: Boundary Line, Holland, 
Keist, and Simmons. Annually survey intensively managed lakes as they come on line during plan period, 
including Hurley, Lindsey, Youngs, and McFayden.  
 
Objective 2. Conduct fisheries surveys in other accessible lakes every five years. 
 
Objective 3. Monitor streams and native fish populations using the North Carolina Index of Biotic Integrity. 
Develop a stream monitoring rotation to determine the ecological health of streams.  
 
Objective 4. Conduct a creel survey on intensively managed channel catfish lakes every three years and on 
intensively managed bass-bluegill lakes every five years. Conduct creel surveys on catfish lakes in FY 99 and 
02 and on bass-bluegill lakes in FY 00, via contract supervised by Wildlife Branch personnel. 
 
8.3.3 Threatened or Endangered Species 
 
The Fort Bragg Endangered Species Management Plan (ESMP) (XVIII Airborne Corps and Fort Bragg, 
1997d) provides monitoring programs for the RCW and Saint Francis’ satyr, both federally-listed as 
Endangered. 
 
8.3.3.1 Red-cockaded Woodpecker 
 
Section 9.5.2.1.1 includes information regarding RCWs on Fort Bragg. There is overlap in the below 
monitoring projects on Fort Bragg. There is considerable use of multiple monitorings at the same time for 
efficiency purposes. 
 
Goal 1. Conduct project surveys as outlined in the Department of Army RCW Management Guidelines 
(1996 Guidelines).  
 
Objective. Survey 100 percent of proposed project areas if not done within the preceding year. Surveys will 
be conducted by natural resource personnel trained and experienced in RCW survey techniques. 
 
Goal 2. Identify, locate, and map all RCW cavity and start trees on the installation.  
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Objective 1. Update the installation survey every five years (or 20% per year) to document locations of new 
cavity/start trees, in accordance with the 1996 Guidelines. 
 
Objective 2. Tag, GPS, paint, and plot all newly found trees on aerial photos. Ensure data becomes part of 
the GIS database. 
 
Objective 3. Coordinate and communicate with other resource managers, military trainers, and researchers 
to document locations of new trees. 
 
Goal 3. Conduct annual inspections of all RCW clusters as outlined in the 1996 Guidelines.  
  
Objective 1. Collect cavity tree data from March through mid-July annually to determine cluster activity for 
all active clusters and recruitment clusters as they are scheduled. Document effects of prescribed burning 
and wildfires, damage to cavity trees and surrounding areas, and cavity tree losses due to siltation, wind, 
lightning, or other causes. Inspect and record the following information; species, deformities, dbh, condition 
of bole and bands, and causes of death, if applicable. Inspect and record the following information on all 
cavities/starts: stage, shape and activity, height and direction, and other occupants, if applicable. Ancillary 
breeding information will be collected for all breeding groups in impact areas. Nesting behavior and/or 
presence of nestlings/fledglings will be recorded in tree data comments section. 
 
Objective 2. Conduct cluster activity inspections twice yearly (fall and pre-breeding season) in recruitment 
clusters to determine activity status. Cavity provisioning data will be maintained separately for recruitment 
clusters until activated. Once activated, data requirements for active clusters apply.  
 
Objective 3. Design a method to quantify density and height of hardwood encroachment within cluster 
stands.  
 
Goal 4. Design a scientifically valid population monitoring program to measure RCW population trends 
and correlations to training intensity. 
 
Objective 1. Continue to sample a minimum of 25 percent of the population on Fort Bragg and Camp 
Mackall in accordance with 1996 Guidelines. Monitoring will include color-banding birds in all active 
clusters within sample. Appendix I of ESMP describes Fort Bragg’s Monitoring Program. Intensive 
monitoring will not occur in the impact areas due to safety concerns. Access to these areas will be for activity 
monitoring only, through annual tree updates. Correlation factors will be used to estimate the proportion of 
active sites in these areas that breed annually. This correlation factor is described in Appendix I.  
 
Objective 2. Monitor all activated recruitment clusters for at least five years following occupation. 
Monitoring will include adult census, nest checks, fledgling census, group composition, and number of 
cavity trees. 
 
Objective 3. Analyze breeding season data annually to determine reproductive success and group 
composition and to document population trends.  
 
Objective 4. Monitor cavity trees and color-band birds on adjacent private lands consistent with current 
conservation agreements. Revise monitoring program to include additional clusters on any lands purchased 
in the future. 
 
Objective 5. Correlate RCW population data with training intensity. 
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Goal 5. Implement a RCW habitat restoration monitoring program. 
 
Objective. Ensure RCW habitat response to restoration efforts is measured when designing future 
ecosystem monitoring plans. Monitor RCW habitat conditions and modify restoration practices as required. 
 
8.3.3.2 Saint Francis’ Satyr 
 
Fort Bragg is working with the North Carolina Natural Heritage Program and the USFWS to monitor Saint 
Francis’ satyr.  
 
Goal 1. Survey suitable habitat on Fort Bragg/Camp Mackall for Saint Francis’ satyr. 
Objective 1. Continue inhouse project surveys of suitable habitat for the presence of Saint Francis’ satyr. 
 
Objective 2. Continue inhouse, systematic surveys for the presence of Saint Francis’ satyr in identified 
suitable habitat. 
 
Goal 2. Monitor Saint Francis’ satyr on Fort Bragg/Camp Mackall. 
 
Objective 1. Cooperate with the USFWS and the NC Natural Heritage Program to develop a monitoring 
program. 
 
Objective 2. Investigate further monitoring/survey potential with stakeholders. 
 
8.3.4 Nongame Birds 
 
There is continental-wide concern over declining numbers of many nongame birds, especially neotropical 
migratory birds and many resident landbird species. In cooperation with various regional, national, and 
international efforts, Fort Bragg is contributing to the monitoring of population trends and habitat 
preferences for many of these species. Fort Bragg personnel are actively involved in the Partners in Flight 
program. 
 
Goal 1. Monitor population trends and habitat preferences for nongame birds on Fort Bragg. 
 
Goal 2. Monitor success and steer adaptive management activities for high priority (see Species 
Prioritization, Section 9.1.3) nongame bird species during the HMA prescription process. 
 
Objective 1. Monitor breeding birds annually using 17 breeding bird survey routes, which are also quail 
call routes. Conduct the census annually during June and very early July, to coincide with existing 20-year 
quail call count database. 
 
Objective 2. Participate in the annual Christmas Bird Count. 
 
Objective 3. Participate in the annual migration census during the first week of May. Participate in a 
migration census at set locations using qualified birders as Partners in Flight develops and implements 
protocols for the project.  
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Objective 4. Participate in the Mapping Avian Productivity and Survivorship (MAPS) program, 
operating a MAPS station as part of a nationwide study. Compare neotropical bird population in three 
replicates in fire-intense areas with three replicates in fire-suppressed areas. Convert the MAPS program 
to a cooperative program involving in-house, contract, and volunteer personnel in FY 00. 
 
Objective 5. Assess habitat use and management potential for grassland and other specialized habitat bird 
species. 
 
8.3.5 Other Nongame Species 
 
Fort Bragg has documented the occurrence of 335 vertebrate species (see Species Prioritization, Section 
9.1.3). Of these species, the majority are neither either game, threatened, nor endangered. However, 
population trends of many of these species can be either bioindicators, as with many amphibians, or have 
broad ecological impacts, such as the potential altering of endemic predator-prey relationships by the 
recent coyote range expansion.  
 
Goal 1. Use nongame population monitoring to assess ecosystem health. 
 
Goal 2. Monitor success and steer adaptive management activities for high priority nongame species 
during the HMA prescription process. 
 
Objective 1. Continue to maintain and distribute comprehensive wildlife checklists and occurrence records 
for all wildlife species occurring on the installation. The status of this project is described in Section 6.8 and 
Appendix 6.8. Continue to update and share this information with the North Carolina Natural Heritage 
Program Biological Conservation Database. 
 
Objective 2. Monitor nongame in conjunction with land management activities to determine pre- and post-
treatment populations in special management areas. Monitor appropriate nongame species as described 
above for neotropical migrant birds and threatened / endangered species.  
 
Objective 3. Develop a combined track / pellet count / scent station system to primarily monitor furbearers 
and predators ( also see Section 8.3.1.3). 
 
Objective 4. Investigate the need and techniques for monitoring predators, primarily coyotes, using calling 
surveys. 
 
Objective 5. Conduct nocturnal wildlife surveys during deer counts. Monitor owl populations and 
distribution on Fort Bragg using hooting owl calls. 
 
 maintain and distribute comprehensive wildlife checklists and occurrence records for all wildlife species occurring 
on the installation. The status of this project is described in Section 6.8 and Appendix 6.8. Continue to update and 
share this information with the North Carolina Natural Heritage Program Biological Conservation Database. 
 
Objective 2. Monitor nongame in conjunction with land management activities to determine pre- and post- 
treatment populations in special management areas. Monitor appropriate nongame species as described above for 
neotropical migrant birds and threatened/endangered species. 
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Objective 3. Develop a combined track/pellet count/scent station system to primarily monitor furbearers and 
predators (also see Section 8.3.1.3).  
 
Objective 4. Investigate the need and techniques for monitoring predators, primarily coyotes, using calling surveys. 
 
Objective 5. Conduct nocturnal wildlife surveys during deer counts. Monitor owl populations and distribution on 
Fort Bragg using hooting owl calls.  
 
Objective 6. D 
Objective 6. Develop monitoring strategies for nongame species as bio-indicators of land use and 
management. Apply species priorities (Appendix 9.1.3) for selection of monitoring species or groups,  
by natural community. Use suspected or known listed species, species of high conservation priority, and 
sensitive species as indicators of habitat or natural community condition. Select natural communities by 
those that are essential to priority species, important to military training, sensitive to land use impacts, and/or 
those most likely to show overall ecosystem health. Consider the use of contractors, volunteers, and/or 
universities for these surveys. 
 

8.4 Water Quality Monitoring 
 
Water quality monitoring is important to measuring ecosystem health at Fort Bragg. Land-based 
environmental degradation eventually affects water quality and aquatic ecosystems dependent upon good 
water quality.  
 
8.4.1 Surface Water 
 
Fort Bragg has no “pass-through” streams or rivers which would enable the monitoring of overall effects of 
the Fort Bragg mission on surface water quality, using entry versus exit parameter measurements. Fort Bragg 
has the equipment to monitor stream turbidity and sediments. There are no known human health reasons 
to regularly monitor surface waters on the post. However, knowledge of water chemistry is important to 
making decisions regarding fish habitat management (Section 8.3.2). Section 9.7 discusses Fort Bragg’s water 
quality program from a natural resources viewpoint. 
 
Goal 1. Ensure compliance with State surface water quality standards. 
 
Objective. Develop a comprehensive fixed-point stream sedimentation monitoring plan. Compare water 
quality parameters with State standards, and use results to make soil erosion project decisions (Section 8.4). 
 
Goal 2. Use water chemistry parameters to manage aquatic fauna and their habitats. 
 
Objective. Continue to monitor fisheries-oriented parameters of water quality during the plan period. 
 
8.4.2 Groundwater 
 
Groundwater is discussed in sections 6.1.2 and 6.5.2. Groundwater monitoring and management are not 
natural resources responsibilities within the Army; therefore, the program is within the Environmental 
Branch, ENRD, under the Installation Restoration Program. Monitoring wells are opened and closed as 
needed at any given time. Generally, about 35-50 monitoring wells are actively used. Examples of areas 
where testing occurs include abandoned landfills, petroleum product sites, solid waste management units, 
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sites where leaking underground storage tanks have been removed, etc. Any discovered contamination that 
might affect groundwater is being cleaned up. 
 

8.5 Soil Inventory and Erosion Monitoring 
 
All waters belong to the State of North Carolina. In the early 1990s the State began investigating Fort Bragg 
sediment loads. Fort Bragg was in violation of sediment loading standards, but no notice of violations were 
issued at first due to ongoing programs to control this erosion. In January 1995 the State issued six notices 
of violation for specific sites. Five sites have been restored, and the other (Sicily Drop Zone) is being 
rehabilitated. Section 9.8 more fully describes Fort Bragg’s land rehabilitation and soil conservation 
management programs. 
 
There is no direct monitoring of soil erosion, but Fort Bragg’s soil conservation program has the equipment 
to monitor stream turbidity and sediments. During the plan period the post will develop a stream 
sedimentation monitoring plan (described in Section 8.4.1). This monitoring will compare water quality 
parameters with State standards, and results will be used to make soil erosion project decisions. These data 
are critical to the watershed management process described in Section 9.8, Soil Resources Management.  
 
Goal. Use soil parameters to manage soil erosion and habitat improvement. 
 
Objective. Continue site-specific soil testing for natural resources programs such as erosion control and 
wildlife plantings.  
 

8.6 Data Storage, Retrieval, and Analysis 
 
The collection of natural resources data is a virtually useless venture without the capability to store, retrieve, 
and analyze these data. In all too many cases, data are collected and stored without being used. Fort Bragg is 
committed to providing efficient, cost-effective systems for data storage and analysis. Each branch or 
organization maintains and shares data relevant to their program or area of responsibility. Data update 
schedules vary with data type and may be periodical or on an as-needed basis. 
 
Range Control 
 
Range Control maintains records of scheduled unit training for three years. When fully functional, the 
scheduling database (RFMSS) will incorporate environmental information or concerns on each training area 
for unit review when scheduling. It also provides the capability to retrieve and analyze scheduling data, such 
as quantity, type, or time/season of use of specific training areas.  
 
The Range Control Biologist maintains unit requests and a database for activities which have been reviewed 
for potential impacts on natural and cultural resources on Fort Bragg and Camp Mackall. Records go back 
to 1973. 
 
Integrated Training Area Management 
 
The ITAM GIS, currently housed in the Natural Resources Branch building, has the following data 
management activities: 
 
• a set of CD-ROMs containing digital orthophotography of Fort Bragg and Camp Mackall collected 
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in April 1996; 
• maintenance of several data layers (e.g., drop zones, landing and pickup zones, impact areas, 

training areas, artillery firing points, ranges, observation posts) on the common PWBC server, 
updated as needed; other layers are generated as needed, stored on ITAM computer hard drives, 
and not placed on the common server; 

• support of the RFMSS XXI program with GIS data layers, which reside on a Range Control/ITAM 
server in which training and environmental layers will be maintained; 

• several images on their Fort Bragg Web Pages with future plans to include downloads of forts 
Bragg, Polk, and Irwin, which will be beneficial to units, such as the National Guard, Marine Corps, 
and other sister services, deploying to those training centers or preparing to come to Fort Bragg; 
and 

• routine preparation of GIS products for the RBC and other business centers on post to make land 
management decisions and for military trainers to plan and execute training maneuvers. 

 
LCTA maintains annual core plot data collected by temporary and full time employees in summer. Data are 
inputted with Trimble® data collectors and stored on 4mm-tape, CD-ROM, and hard disk space; data dates 
backs to 1991. To date, the only time data were analyzed was in 1995 by North Carolina State University 
using a contract statistician. LCTA plans to publish an annual review of the present situation in December 
1999. A subsequent plan to analyze past data and incorporate it into a 5-year trend report is scheduled for 
2001. There are a number of ways data can be processed: under contract, inhouse, or for no cost through 
the Center for Ecological Management of Military Lands (Colorado State University). 
LCTA implemented special use plots in summer 1998 to assess installation specific issues that are not 
sufficiently covered by core plots. Data should reflect positive or negative land management decisions. To 
date, 43 special use plots are being monitored with more to follow. Both core and special use plot locations 
are listed in a GIS data layer, including hotlinks to attribute data and photographs of each plot. 
 
LCTA began a small mammal survey in spring 1999 and hopes to supervise an avian survey in spring 2000. 
These are both important biological indicators that can incorporate data to support land integrity 
determination. Information from both the small mammal and avian surveys will be incorporated into the 5-
year trend report. 
 
LCTA is conducting a survey in which groundcover is assessed in each individual training area. This 
information will be translated into a GIS data layer that will list training areas with respect to levels of 
disturbance on a green/amber/red scale. This will help identify LRAM projects enabling a more proactive 
land management decision process. 
 
LCTA maintains a herbarium of specimens collected on Fort Bragg during 1991 through the present. 
Specimens are stored, by species type, within two metal lockers at the Natural Resources Branch. This 
information is available to all for viewing. 
 
Public Works Business Center 
 
The Natural Resources Branch maintains all forest inventory records, databases of burn histories, forest 
product sales, and harvest records. Natural Resources also directs the contract acquisition of aerial 
photographs. In addition, the Natural Resources Branch houses and provides system administration for the 
natural resources GIS. 
 
The Wildlife Branch maintains databases on habitat changes and wildlife species occurrence, abundance, 
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productivity, food habits, habitat relationships, and population responses to harvest or habitat management. 
The Branch also maintains databases on annual management activities, nesting/roosting structure locations 
and use, hunting and fishing permit sales, hunting and fishing pressure, and harvest records. 
 
The Endangered Species Branch maintains spatial and relational databases on threatened and endangered 
plant and animal species on the installation. These data include distribution, productivity, temporal and 
spatial population status and trends, habitat information, and management-directed analyses. This branch 
maintains communications with universities and other agencies for collection, analyses, and storage of data 
for regional trend analysis, participates in regional RCW database initiatives, and maintains the natural plant 
community layer. 
 
The Projects Branch tracks and processes projects, plans, and environmental documentation for all 
proposed and constructed projects. Projects Branch maintains a soil erosion requirements database and 
documentation for tracking and permitting soil erosion activities. Projects Branch also works with budget 
databases that are initiated and maintained at the budget office. 
 
Savannah District, Fort Bragg Forest Resources Office 
 
The Savannah District of the U.S. Army Corps of Engineers is responsible for maintenance of records and 
contracts for forest product sales on Fort Bragg. Individual forest product sales contract records are stored 
for two years after the completion of the contract. Mailing lists of interested bidders are maintained in data 
bases at the field offices and the District office. 
 
Goal. Store and analyze data is an efficient, cost-effective manner. 
 
8.6.1 Microcomputer System 
 
Microcomputers are essential to the routine operation of efficient natural resources management 
organizations. The volume of data is too substantial to handle without computers, and routine administrative 
tasks are accomplished considerably more efficiently with computers.  
 
Natural Resources, Wildlife, Projects, and Endangered Species branches have considerable microcomputer 
capability available to their employees. These branches and the Facilities operation of PWBC have a 
completely distributed computer system, administered by the Engineering Systems Division. Software is 
standardized (Microsoft Office® 7), and employees have personal E-mail addresses and Web access. 
 
Objective. Upgrade hardware and software as needed during the next five years. 
 
8.6.2. Tabular Natural Resource Data 
 
Fort Bragg natural resource managers create, maintain, and distribute a large number of tabular data 
(Appendix 8.6.2). Much of the inventory and project tracking information is kept and shared in tabular 
form. 
 
Objective. Maintain, analyze, and update natural resource databases as defined in Appendix 8.6.2. 
 
8.6.3 Geographic Information System (GIS)  
 
Fort Bragg obtained its first GIS for natural resources use in 1991 as part of the ITAM program. The first 
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GIS operator with a natural resources background was hired in 1993. One of the earliest uses of the GIS 
was to compile reports on RCW foraging requirements for the USFWS. Initial GIS data layers were 
compiled using the Geographic Resources Analysis Support System (GRASS) software, developed by the 
Construction Engineering Research Laboratory, U.S. Army Corps of Engineers. All GRASS data layers are 
being converted to be compatible with ARC/INFO and ARCVIEW software, developed by Environmental 
Systems Research Institute, Inc. Each branch will have a GIS specialist responsible for developing and 
updating its respective data layers and associated databases.  
 
The current GIS data library (Appendix 8.6.2) is maintained within a SunSparc20 workstation, acting as a 
system server, and part of the PWBC networked computer system. Currently, the GIS server is maintained 
within the Natural Resources Branch, PWBC, with ITAM and Natural Resources personnel. The natural 
resources GIS system is currently administered by the GIS Working Group (see 5.1.10.4). Data layers are 
developed and housed on the server as ARC/INFO coverages. Individual users within Wildlife, 
Endangered Species, and Natural Resources branches and the Projects Branch access GIS data layers from 
the system server using ARCVIEW software. 
 
Development and update of GIS data layers will continue during the project period. The GIS system will 
continue to be used for the production of maps, including maps for military planning and operations. The 
GIS will be used more extensively for Endangered Species project assessment and natural resource 
management planning. ITAM use of  GIS will continue to be important during the project period. 
Operations planners use the GIS to provide maps showing areas where environmental concerns may affect 
future missions. GIS is also used to support the LCTA and LRAM programs. 
 
Fort Bragg is a member of the GIS Committee of the Fort Bragg-Pope Air Force Base Regional Land Use 
Advisory Commission. This Commission, which includes representatives from six county planning offices, 
both military installations, the North Carolina Division of Community Assistance, and the Mid-Carolina 
Council of Governments, is used as a forum to discuss and share GIS data across boundaries, a major 
component of ecosystem management. 
 
Objective 1. Make more use of the analytical capabilities of the Fort Bragg GIS to provide natural resources 
management options.  
 
Objective 2. Convert all GRASS GIS data layers to ARCINFO. Attach attribute data to spatial data layers. 
 
Objective 3. Convert all GIS data layers to the World Geodetic System 1984 datum to be compatible with 
current military mapping standards. 
 
Objective 4. Apply Tri-Service Spatial Data Systems naming conventions to all data layers to facilitate 
metadata transfer as outlined in the Federal Geographic Data Committee’s standards for digital geospatial 
metadata. 
 
Objective 5. Establish GIS mapping capabilities through the network across functional areas.  
 
Objective 6. Continue to maintain GIS server and peripheral systems with most current hardware and 
software support for GIS functions. 
 
Objective 7. Fill the vacant PWBC GIS Administrator Position. 
 
8.6.4 Global Positioning System (GPS) 
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Fort Bragg continues to depend on GPS technology for natural resources planning and support. Many GIS 
data layers are developed and updated from spatial coordinates collected with GPS receivers. GPS 
technology will continue to be important during the project period. 
 
Each Branch maintains GPS capabilities using Trimble receivers and hand-held data loggers. Data collected 
are downloaded and differentially corrected to 1-5 meter accuracy. Differential corrections are made 
possible using files collected by a GPS base station maintained within the Engineering Systems Division. 
The base station is currently administered by the GIS Working Group. 
 
Objective 1. Upgrade GPS hardware and software systems to facilitate most efficient processing of collected 
spatial data as more powerful technologies become available. 
 
Objective 2. Maintain GPS base station to provide for differential correction of collected spatial data. 
 
8.6.5 Remote Imagery 
 
The oldest known map of Fort Bragg is a 1918 U.S. Geologic Survey map. The oldest aerial photographs of 
the installation were taken in 1938. Since that time, aerial photographs of all or most of Fort Bragg have 
been taken at intervals ranging from two to 10 years. The latest color aerial photographs were taken in 1993.  
 
Computer technology provides a means of using remotely sensed data, including aerial photography, for a 
wide range of natural resources-related functions. The latest aerial photography on Fort Bragg was flown in 
April 1996. The 1996 photographs are black and white, with a resolution of 0.5 meters  The photos were 
electronically scanned to produce digital orthophoto quads and delivered on CD-ROM. The digital 
orthoimagery is also available on the system server, although at a coarser resolution due to storage 
requirements and processing time. Current aerial photographs are probably adequate for Fort Bragg’s needs 
during most of the planning period. Considering the size of the installation, satellite imagery should be an  
economical way to regularly monitor changes in the landscape.  
 
Objective 1. Obtain a full set of photographs in 2002, which coincides with the next forest inventory. 
Consider requiring color orthoimagery.  
 
Objective 2. Investigate the use of  satellite imagery to enhance ecosystem monitoring capabilities.  
 
Objective 3. Convert selected sets of past Fort Bragg aerial photographs to digital orthoimages to generate a 
60-year history of land and vegetation changes to quantitatively document effects of land uses on the 
installation.  
 
Objective 4. Update capabilities to access and process digital orthophotos, including hardcopy output. 
Investigate software to seamlessly query photography at different scales. 
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 9.0 NATURAL RESOURCES MANAGEMENT 
 
This chapter includes management practices which directly affect soil, water, vegetation, and fauna. It 
includes forest management, habitat management, grounds maintenance, training land management, erosion 
control, and direct manipulations of wildlife. Other programs include fire management, special interest area 
protection, wetlands management, water quality programs, game harvest, pest management, and Training 
Requirements Integration . 
 

9.1 Integrated Planning 
 
Due to the complexity of multiple natural resource management objectives and the intensity of the 
military training requirement, Fort Bragg natural resources management often requires an extensive 
planning effort. Fort Bragg natural resource managers and military trainers have had great success with 
the use of integrated working groups (see Section 5.1.10). Working groups are normally inter-
organizational, inter-disciplinary, and consensus-based. Fort Bragg natural resource staff members also 
participate in various regional conservation working groups or organizations. 
 
9.1.1 Regional Planning and Conservation 
 
Goal 1. Promote and participate in regional planning and natural resources conservation at scales larger 
than Fort Bragg/Camp Mackall. Participate in and support regional working groups and organizations, 
including Sandhills Region private land initiatives, ecosystem and RCW recovery groups, and others, as 
outlined in Section 5.8. 
 
Goal 2. Collaborate with the USFWS, state and private organizations and private landowners to solidify a 
regional approach in securing a recovered RCW population in the Sandhills physiographic region, through 
participation in groups such as the North Carolina Sandhills Conservation Partnership.  
 
Objective 1. Participate in a regional monitoring partnership, composed of all affected parties, to develop 
and implement a RCW monitoring program in the Sandhills Region.  
 
Objective 2. Assess current agreements with Public Works Commission and Shaw family properties and 
determine the potential for future conservation agreements. Continue to fulfill obligations outlined in 
agreements with Public Works Commission and private land owners.  
 
Objective 3. Coordinate with the North Carolina Wildlife Resources Commission and the Sandhills Game 
Lands to provide management practices consistent with Fort Bragg. 
 
Objective 4. Review and approve requests, when feasible, from research-oriented groups to use Fort Bragg 
for research, contingent on coordination with RBC not to adversely impact military training. 
 
Objective 5. Review, evaluate, and respond to unsolicited proposals for area designations, such as scenic 
rivers, important bird areas, registered natural areas, etc. Responses to these unsolicited proposals for area 
designations are contingent on coordination with all Fort Bragg organizations and are not to adversely 
impact military training. 
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Objective 6. Maintain communication with universities and other agencies for collection, analysis, and 
storage of RCW data for regional trend analysis. 
 
Objective 7. Coordinate with the NC Sandhills Regional Working Group to evaluate RCW population 
recovery status and design a conservation strategy for the Sandhills RCW population. Figure 14 (within 
ESMP) shows the Sandhills RCW distribution. 
 
9.1.2 Habitat Management Area Prescriptions 
 
The planning methodology for much of this INRMP implementation is within the Habitat Management 
Area (HMA) prescription process. The Habitat Restoration Working Group (HRWG) is an inter-
organizational, inter-disciplinary group responsible for planning, implementing, and monitoring individual 
HMA prescriptions (Section 5.1.10) for habitat improvement and to support military training. Regular 
meetings of the Prescription Subcommittee generally involve the review of several prescriptions, each in 
different stages of scoping, draft prescription, revision, or implementation. Prescriptions are then staffed to 
the full HRWG for input and concurrence. 
 
A one-year review is being added to allow the group to review implemented prescriptions, apply adaptive 
management, and adjust treatments and future prescriptions. The HRWG has been highly successful in 
providing the forum for organization integration and developing a process to integrate multiple and varied 
interests into HMA treatments. There is a need to add measurable objectives to management prescriptions, 
and objective monitoring has been either minimal or not accomplished to date (Section 8.1).  
 
Annual harvest levels, by forest products, since FY 66 are shown in Appendix 9.1.2. All woodlands on Fort 
Bragg are divided into 106 HMAs (Section 7.2.3; Map 7.2.3 [Other Maps section]). There is a variation in 
HMA size due to the use of streams as HMA boundaries. The GIS hydrology layer (streams) forms the 
base for HMA boundary designation. 
 
Each HMA has been analyzed according to RCW forage levels identified in the forest inventory (Appendix 
6.7.3a). Forest stands on the NTA are not typical of other stands on the installation. Extensive slash pine 
stands on the NTA are not broken by drainages.  
 
Goal 1. Implement Forest Management portions of the INRMP using strategies and goals outlined in 
section 9.2.2. 
 
Goal 2. Provide a forum for coordinating implementation of the INRMP. 
 
Goal 3. Maximize work efficiency through coordination and utilization of shared labor and equipment 
resources. 
 
Objective 1. Develop priorities for HMA treatment schedules and selection of target species (Section 9.1.3., 
Species Prioritization). Select 11 HMAs per year for treatment based on endangered species priorities (see 
Appendix D, Table 6, HMA Priorities, ESMP) with additional consideration for other management 
interests. Update HMA treatment priority list as needed by RCW recovery goals or other management 
considerations. 
Objective 2. Develop and implement plans for experimentation and adaptive management to restore natural 
communities to reach habitat targets as outlined in Section 9.2.2 (see Section 6.7.5 for the definition of 
Habitat Classes). Select demonstration areas, priority habitats, and research areas, such as long-term burning 
study plots. Identify habitats and species which require inventory, management, or protection. 
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Objective 3. Develop treatment prescriptions in phases to allow for scoping, draft, and final input levels. 
Consider both broad based management objectives and specific area needs, such as soil erosion control, 
training impacts, or natural area management requirements. Treatment schedule may include up to several 
years for full implementation. 
 
Objective 4. Establish post treatment evaluation schedules to assess treatment success and determine needs 
for follow-up prescriptions and management actions. 

   
Objective 5. Apply experimental design, ecosystem and other monitoring (Chapter 8), research, and habitat 
models to predict and measure the influence of management treatments, training, and other land uses on 
HMA habitat values. Use target species abundance and ecosystem monitoring to measure HMA 
prescription success. Adjust HMA treatments as needed. 
 
Objective 6. Select core areas (minimum of 10 acres/cluster) for all clusters in each HMA. Selection is 
based on juxtaposition to cavity trees, location of replacement cavity trees, forest stand conditions, forest 
stand age and BA, ground cover condition, landscape features including proximity to drains or non-suitable 
habitat, potential effects on military training, and potential effects on land uses. Delineate core area 
boundaries to avoid mature hardwood patches whenever possible. 
 
Objective 7. Delineate forest stands as either Core Area, RCW Forage Area, or Other Area. 

 
Objective 8. Manage natural communities within HMAs on a stand-by-stand level. Consider the amount of 
suitable forage substrate available within one-half mile of managed RCW clusters to determine the intensity 
of stand treatments (see Section 9.2.2.2). Use the treatment schedule and proposed harvest volumes, shown 
in Forest Implementation Appendix 9.2 (Table 9.1.2) and on Map 7.2.3 (Other Maps section), during FY 
00-04. 
 
Objective 9. Develop annual burn plans based on habitat conditions and plant community restoration 
requirements of HMAs. 
 
Objective 10. Use the previous block system on the NTA until all areas have been treated once for 
consistency in treatment of these stands. Utilize HMAs beginning with the second NTA treatment cycle in 
FY 2000. Emphasize areas where RCW habitat gaps occur and other RCW special emphasis areas, as 
identified in the Endangered Species Management Plan (XVIII Airborne Corps and Fort Bragg, 1997d). 
 
Objective 11. Adjust HMA boundaries as needed to reflect administrative or land use type delineation. 
 
9.1.3 Species Prioritization 
 
Documented occurrences of plants and animals on Fort Bragg/Camp Mackall are summarized below:  
 

 
 

 
Confirmed 

 
Suspected 

 
Birds 

 
197 

 
248 

 
Reptiles 

 
50 

 
53 
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Amphibians 41 49 
 
Mammals 

 
34 

 
50 

 
Fish 

 
47 

 
70 

 
Total Animals 

 
369 

 
470 

 
Plants 

 
1,300 

 
 

 
Many of these species have complex and often conflicting habitat requirements. Hence, Fort Bragg 
biologists are developing a species prioritization system to facilitate flora and fish and wildlife management 
planning. This system is modeled after the Partners in Flight prioritization system, with additional 
considerations for federal- and state-listed status, special habitat requirements, special public interest, and 
management potential on Fort Bragg/Camp Mackall. Floral species prioritization is by state and federal 
status. Fish species priorities are shown in the Biologist’s Checklist (Appendix 6.8). 
 
Species are categorized by their key habitats within each natural community. A habitat is considered key for 
a wildlife species if the loss or degradation of that habitat would likely cause declines in the Fort Bragg 
population of the wildlife species in question. Habitat classes used are similar to natural plant communities, 
with exception of structurally-based habitat classes used within Sandhills and flatwoods communities (See 
Section 6.7.5). 
 
Species are ranked within each habitat based on a conservation scoring system (Appendix 9.1.3). This score 
for Conservation Priority is based on state or federal listed status and PIF scores. Criteria for these scores 
are developed by state and federal agencies and PIF. The criteria are based on rareness, population threats 
and trends, and importance of state or physiographic area to the species. 
 
The Conservation Priority score is multiplied by reducing fractions, from 1.0 down to 0.0, if the species has 
either reduced habitat or reduced population management potential on Fort Bragg. This reduction will 
either lower or eliminate management for infrequent migrants or accidental species that may have high 
conservation scores, but no real local management potential on Fort Bragg. Other species without 
established conservation priority are also shown, including those with special public interest.  
 
Goal. Provide focus for Fort Bragg natural resource management by identifying wildlife species with the 
highest management priorities for species conservation and fulfillment of the public interest.  
 
Objective 1. Develop and apply species priorities and habitat models to direct natural plant community 
management and habitat landscape design to meet life requisite needs of high priority species. 
 
Objective 2. Apply species priorities as adaptive management targets in treatment monitoring and for 
alteration of management activities.  
9.1.4 Training Requirements Integration 
 
Training Requirements Integration (TRI) is the direct interface between training requirements for land use 
and the capability of the land and its natural resources to support that training. TRI relies on LCTA and 
other monitoring programs to determine land capabilities. Fort Bragg hired its first ITAM Coordinator in 
late summer 1997, and implementing the  TRI component is an important facet of this position. The next 
five-year period will be one of implementing TRI in its most effective manner. 
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Goal 1. Rehabilitate damaged training areas and provide improved troop training environments which can 
sustain training indefinitely. 
 
Goal 2. Integrate Fort Bragg’s training requirements for land use with the sustained capability of the land to 
support such use. 
 
9.1.4.1 Identification of Training Needs 
 
It is important to identify means by which training can be sustained or improved via land management 
activities on Fort Bragg. For example, the Natural Resources Branch is emphasizing thinning and 
conversion to longleaf pine in the Northern Training Area. Both actions will directly improve conditions for 
military training as the area is too thick for maneuver in its present condition. Other areas of the installation 
have too dense tree cover for ideal training, and coordination with the USFWS to thin dense stands is 
important for both military training and development of RCW habitat... a win-win situation.  
 
Objective. Better organize the process to identify means by which training can be sustained or improved via 
land management activities and make the process more inclusive of all military users. 
 
9.1.4.2 Mission Siting 
 
It is important to site missions where natural resources can support them on a sustained basis. This saves 
rehabilitation money and provides higher quality training for troops. New mission siting is effectively 
implemented on Fort Bragg via the work order and proposed construction project review processes. These, 
in turn, often lead to using NEPA and other environmental documentation. The coordination aspect of 
NEPA is conducive to obtaining necessary input to site missions on lands best suited for supporting them. 
This role is largely filled by the Projects Branch. See Chapter 15 for more information. The GIS is a 
valuable tool for selecting sites for virtually any combination of desired conditions.  
 
Objective. Site missions where natural resources can support them on a sustained basis 
 
9.1.4.3 Training Restrictions 
 
Restrictions on training are sometimes necessary for long-term sustainment of training and ecosystem 
protection. In the case of Fort Bragg, these restrictions emphasize reducing erosion and providing 
protection for the RCW. Fort Bragg includes environmental regulations that directly impact training in an 
appendix within Appendix C, Regulation 350-6, Post Range Regulation (XVIII Airborne Corps and Fort 
Bragg, 1995b). Restrictions within this regulation specific to natural resources protection include NEPA 
documentation, field operations, water resources protection, wetlands protection, digging restrictions, 
firewood cutting, borrow pits, solid waste disposal, cultural resources protection, spill prevention/cleanup, 
and sensitive species protection. Range Branch does not promulgate environmental regulations. 
 
Objective. Incorporate and assist with implementation of environmental regulations which directly affect 
Range Branch operations. Use the inhouse wildlife biologist to directly work with troop operations 
planners to incorporate environmental restrictions into training scenarios. When needed, involve the 
Projects Branch, PWBC for environmental documentation, site protection, or environmental permits. 
 
9.1.4.4 PWBC-Range Branch Coordination 
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Range Branch closely coordinates with various PWBC natural resources organizations, both informally 
and formally. Routine matters are informally coordinated on a day-to-day basis on an as-needed basis. 
Range Branch is represented on most natural resources committees on Fort Bragg, some of which include 
off-post representation. Such groups include the INRMP Steering Committee, Soil Conservation Planning 
Board, Endangered Species Management Planning Team, and the Habitat Restoration Working Group.  
 
Objective. Continue coordination with various PWBC natural resources organizations and new working 
groups and coordination avenues being developed on Fort Bragg. 
 

9.2 Forest Management 
 
Professional forest management has occurred on Fort Bragg for about one-half century. The resource has 
grown from a cut-over, poor quality forest to one that supports one of the larger forestry programs within 
the Department of Defense. The forest management program at Fort Bragg has a special challenge to help 
restore endangered species and support wildlife in general while maintaining lands to train our nation’s 
military troops to survive and win on battlefields around the globe. 
 
The decades have witnessed dramatic change in the forest program at Fort Bragg. Management objectives 
have changed from harvest, to scientific management of commercial timber products, to multiple-use 
objectives, and most recently to enhancing the habitat for RCWs and other wildlife species. Today the Fort 
Bragg’s forestry program emphasizes enhancement of longleaf pine-wiregrass ecosystem integrity, 
development of wildlife habitat (emphasizing the RCW), support of the military mission, and when 
consistent with other objectives, production of commercial forest products.  
 
Undoubtedly, future years will bring about more change. It is important to maintain options to implement 
changing society views on the management of our nation’s forests, such as found on Fort Bragg.  
 
9.2.1 History of Forest Management on Fort Bragg 
 
Land for Fort Bragg was acquired during 1917 and 1918 with the major portion of the present land area 
being acquired by 1926. Most of the area was abandoned farm land with some active farms at the time of 
acquisition. Most present stands of longleaf pine on Fort Bragg (which is the dominant species) were 
established during years of bumper seed crops from the residual trees of original longleaf pine stands. 
Bumper seed crops, which established present longleaf pine stands, came during 1900, 1914, 1920, and 
1947. The oldest pure stands of longleaf pine are now approximately 98 years old, except for isolated 
patches of residual flat top trees. Lands originally purchased for the installation were considered of low 
value and in some cases wasteland. Today, resource-managers, conservationists, and the general public are 
realizing the importance of the unique longleaf pine-wiregrass ecosystem. This ecosystem is species rich, as 
indicated by the number of rare plant and animal species known to occur on the installation. Over 70,000 
acres of second growth longleaf forest type are found on the installation. 
 
9.2.1.1 Early Harvesting 
 
The first major timber harvesting on Fort Bragg was conducted during World War II. Most timber cut was 
used on the installation. During 1947 and 1948 the Army-Navy Lumber Agency began a harvest program 
on the western two-thirds of the reservation, excluding Camp Mackall. A contract was awarded to local 
lumber producers for logging and sawing. This was the first contract issued for this purpose by the Army--
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Navy Lumber Agency. The Wilmington District Engineer was responsible for contract execution. During 
the height of this operation, there were 16 sawmills on the reservation. The Army-Navy Lumber Agency 
distributed the lumber to different military installations as need arose. The District Engineer reported that 
30,506,000 board feet were cut under this contract. Total value of timber harvested during 1947-1950 was 
$661,396. 
 
Timber on the eastern one-third of the reservation was not included in the Army-Navy Lumber Agency 
program. This timber was reserved for use by the Post Engineer, but was never harvested for this purpose.  
 
9.2.1.2 Management 
 
During 1951 through 1954 woodland management by Fort Bragg was initiated, and a forester was put in 
charge of the program. Fire protection was carried out with fair results. A timber management program was 
initiated; however, most management and harvesting was conducted to extend existing ranges. 
 
The first organized cutting cycle began in FY 55 and ended in FY 65. This was the first period during which 
approved management procedures were applied. This resulted in reduction of losses from fire, and 
scientific management was initiated for contracting by the Savannah District Engineer. The volume 
harvested during the first cutting cycle was: 
 

Products  Volume 
Sawtimber  54,663,476 Board Feet 
Pine Pulpwood          109,699 Cords 

 
The second cutting cycle included FY 66 through FY 75. During this period the red-cockaded woodpecker 
was listed as an endangered species. The Endangered Species Act became law in 1973. The RCW was 
documented on Fort Bragg prior to its elevation to an endangered status. Fort Bragg personnel became 
involved in RCW survey work during this period. Longleaf pine straw and resinous stumps became 
marketable products during the second cycle. Pine straw sale areas and volumes were determined by 
Savannah District personnel during this period. The volume harvested during the second cutting cycle was: 
 

Products  Volume 
Sawtimber  70,017,382 Board Feet 
Pulpwood       125,274 Cords 
Pine Straw           6,223 Tons 
Resinous Stumps      106,116 Tons 

 
The third cutting cycle included FY 76 through FY 80. By letter on 22 October 1979, Fort Bragg requested 
that a formal consultation with the U.S. Fish and Wildlife Service (USFWS) be conducted on effects of 
woodland management practices on the RCW. This consultation process concluded with a jeopardy 
biological opinion being issued to Fort Bragg on 25 November 1980. The Forest Management Plan was 
revised during 1980 to incorporate reasonable and prudent alternatives contained in the biological opinion. 
This major revision resulted in a shortened third cutting cycle and the beginning of a fourth cycle in FY 81. 
The volume harvested during the third cycle was: 
 

Products                    Volume 
Sawtimber  15,639,704 Board Feet 
Pulpwood         10,915 Cords 
Pine Straw           9,236 Tons 
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Resinous Stumps          5,698 Tons 
 
The fourth cutting cycle included FY 81 through FY 90. Management recommendations for the RCW, as 
specified in the 1980 Biological Opinion, began during this cycle. Ten large management compartments 
were dropped, as recommended in the Biological Opinion, and 1,000-acre management blocks were 
established in their place. Additional management blocks were added upon purchase of the NTA, bringing 
the total to 117 management blocks by 1987. The USFWS developed guidelines for determining suitable 
forage substrate for the RCW in 1989. Guidelines were used in forest management stand treatments and for 
determining potential impacts of construction projects. The guidelines specified basal area and number of 
trees needed within one-half mile of a cluster to support an RCW group. The previous forest inventory 
format was not compatible for extracting this data; therefore, limited harvesting occurred until a new forest 
inventory could be completed, which occurred in June 1993. Inventory design provides stand-by-stand 
forage substrate data. The volume harvested during this fourth cycle was: 
 

Products  Volume 
Sawtimber  24,147,855 Board Feet 
Pulpwood         22,019 Cords 
Pine Straw         59,889 Tons 
Resinous Stumps          1,484 Tons 

 
The fifth cutting cycle covered FY 91 through FY 97. This 7-year period incorporates products harvested 
during FY 91-92 with those to be harvested during the 5-year period covered by the last major forest plan 
revision (Sewell, 1993). Significant modifications were made in the forest management as a result of the 2 
Feb 90 Biological Opinion (USFWS, 1990) issued to Fort Bragg. These changes were incorporated in the 
1993-97 Forest Management Plan update (Sewell, 1993). Managed forest areas were divided into 106 
habitat management areas (HMA), averaging 1,500 acres. HMAs were laid out on an inverse watershed 
basis, utilizing drainages as boundaries where possible. This works well for RCW habitat management 
because drainages form natural habitat breaks in RCW forage areas. In addition, most upland forest stand 
types terminate at drainages and, therefore, simplify forage level computations within HMAs.  
 
Beginning in FY 91, concerns arose regarding potential impacts of pine straw harvesting on endangered 
plants, rare plant communities, ecological prescribed burning, and soil erosion. The Forest Management 
Plan (Sewell, 1993) addressed these concerns by requiring a plant inventory prior to harvesting and 
coordination with burning plans to ensure adequate fuel for successful ecological burns. These 
requirements significantly decreased pine straw harvesting as indicated in the following products chart: 
 

Products  Volume 
Sawtimber   3,922,313 Board Feet 
Pulpwood        49,558 Cords 
Pine Straw        16,168 Tons 

 
The sixth cutting cycle will cover the period FY 98 through FY 02. 
 
9.2.2 Forest Management for Natural Community Restoration and Wildlife Habitat 
 
Strategy: Work as an integrated, interdisciplinary team to combine and apply the principles of wildlife, 
plant, forest, and landscape ecology in the planning of silvicultural treatments to accomplish multiple 
management objectives. Use adaptive management to monitor and modify activities to accomplish stated 
objectives. 
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This section contains all goals and objectives for forest-wide pine and hardwood management activities at 
the natural community scale. The only habitat activities not included in this section are site-specific projects, 
such as wildlife openings, artificial nest structures, etc. 
 
The Nature Conservancy in 1993, identified 33 natural communities that comprise the longleaf/wiregrass 
ecosystem on Fort Bragg and Camp Mackall. Natural communities, comprising Fort Bragg and Camp 
Mackall, were comprehensively mapped in 1997. Mapping of the Overhills land area is in progress. Within 
these communities, land area is categorized using a tiered, level of condition approach. By identifying 
altered or degraded land areas, this mapping will provide the primary management tool for the restoration 
and maintenance of natural communities.  
 
Level 1 are those communities or portions of communities that contain excellent representation and 
distribution of associated species, in particular rare species. These areas are the now Proposed Natural and 
Special Management areas identified in Section 9.12. Management activities are in the maintenance 
category, using prescribed fire as the primary restoration tool.  
 
Level 2 communities retain good representation and distribution of associated species, including some rare 
species. Fire is still the primary restoration tool, supplemented by herbicides and mechanical methods of 
hardwood control. 
 
Level 3 communities are poorly represented in associated species and are exposed to a high degree of 
disturbance. Intensive management is needed to recover the natural vegetative association. Lack of 
groundcover, extensive hardwood encroachment, and high stocking densities of pine may alone, or together, 
characterize Level 3 conditions. Pine plantations are also classified as Level 3.  
 
Level 4 communities have a dedicated land use. Examples are borrow pits, drop zones, and power line 
rights-of-way.  
Goal 1. Manage HMAs for the restoration of degraded longleaf pine/wiregrass communities to a structure 
and condition that facilitates the presence of native species and allows the use of management techniques 
that mimic natural processes. 
 
Goal 2. Provide improved forest conditions to promote biological diversity and maintain viable populations 
of native species, while simultaneously enhancing Army training, in accordance with the Management 
Guidelines for the Red-cockaded Woodpecker on Army Installations (Department of Army, 1996) and the 
ESMP. 
 
Goal 3. Maintain the health of natural communities and generate forest product income through silvicultural 
treatments used to manage RCWs and other priority floral and faunal species (see Section 9.1.3). 
 
Goal 4. Support sustainable human activities, recognizing that these activities are secondary to military 
training activity and maintaining and enhancing biological diversity. 
 
Objective 1. Within HMAs, prioritize Level 3 land areas for restoration emphasis and stand conversion. 
Prioritize Levels 1 and 2 as maintenance. Restore Level 4 areas, where feasible. 
 
Objective 2. Manage for adequate amounts of all successional stages and habitat patch characteristics to 
ensure community integrity. 
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Objective 3. Identify and maintain functional flora and fauna corridors to minimize fragmentation and 
maintain genetic and demographic linkages. 
 
Objective 4. Control or eradicate exotic species, which can compete with native species. 
 
Objective 5. Emphasize wiregrass restoration as the primary vegetative cover, recognizing that wiregrass, as a 
keystone species, provides essential fuel for the fire regime necessary to maintain longleaf pine/wiregrass 
communities.  
 
Objective 6. Perpetuate and enhance other vegetative ground cover to optimize wildlife values regarding 
food and cover.  
  
Objective 7. Preserve and maintain the status of those species associated with each natural community. 
Status is evaluated by the species abundance and species richness within the community.  
 
Objective 8. Determine the abundance and richness of keystone species, umbrella species, and indicator 
species in assessing the integrity (health) of managed natural communities. (See Priority Species Scoring 
System, Appendix 9.1.3).  
 
9.2.2.1 RCW Core Areas  
 
RCW Core Areas are 10-acre minimum sized areas selected for each cluster site. These areas are subject to 
intense management as current and/or future RCW nesting habitat. See Section 9.1.2. for core area 
selection criteria. 
 
Goal 1. Ensure production and retention of future quality RCW nesting habitat. Create or maintain old-
growth conditions of open, mature longleaf pine forest to provide quality nesting and roosting habitat.  
 
Goal 2. Enhance ground cover production and floral diversity by maintaining open overstory canopies. 
 
Goal 3. Provide habitat for mature pine and forested grassland-dependent wildlife species as compatible 
with RCW nesting habitat needs. 
 
9.2.2.1.1 RCW Core Area Pine Management 
 
Objective 1. Ensure retention of suitable replacement cavity trees throughout all managed RCW partitions 
and within close proximity to existing cavities. Thinning guidelines, developed for forage and cluster 
areas, will ensure that replacement trees are available in sufficient quantity throughout all managed 
cluster partitions. Leave tree priorities for thinning operations are: a) relict/residual trees, b) other 
potential cavity trees, and c) trees > 10 in (25.4cm) dbh. Retain a high proportion of trees with evidence 
of red heart fungus, flat top condition, and the oldest and largest trees in the core area. No rotation age 
will be established for RCW core areas. Target age conditions are longleaf pines - 100-350+ years, 
shortleaf pines - 80-150 years, and loblolly pines - 80-120 years. 
 
Objective 2. Use thinning to maintain stocking levels within treated stands between 50 and 80 square feet 
of basal area (BA) per acre. Do not exceed tree removal of 30 BA per acre per treatment. All dying or 
dead cavity trees, as well as snags and relicts, will be left for other cavity-dwelling wildlife species unless 
they pose safety hazards. The USFWS will be notified of all dead cavity trees to be removed due to safety 
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concerns. Apply leave-tree priorities as identified in Objective 1 above. Do not conduct harvest 
operations from 1 April - 31 July within active RCW protected areas (buffers). 
 
Objective 3. Attempt to manipulate tree spacing to maintain canopy cover between 40 and 60 percent. 
Retain clumps of older-age trees for nesting. 
 
Objective 4. Retain dead and dying cavity trees, as well as relicts and snags for other cavity dwelling 
wildlife species, unless they pose a safety hazard. If possible, retain at least four snags per acre. 
 
9.2.2.1.2 Core Area Hardwood Management 
 
Objective 1. Identify RCW core areas within HMAs which require midstory hardwood control.  
 
Objective 2. Conduct midstory hardwood control using growing season burns on a three-year rotation. 
Apply alternative treatments when burning does not adequately control hardwoods. Remove all midstory 
(pine and hardwood trees below canopy or less than six inches dbh) within 50 feet of suitable cavity trees. 
Manage pine regeneration outside this distance for stand replacement in accordance with nesting habitat 
thinning criteria. Schedule mechanical hardwood control immediately following a prescribed burn to 
allow time for the material to partially decompose prior to the next scheduled burn. If practical, market 
hardwoods as firewood or for other products and sell through the forest product availability process. Do 
not conduct midstory hardwood treatment in natural hardwood areas (e.g., stream bottoms, stream 
ecotones, hardwood community types) unless absolutely necessary to maintain the viability of an RCW 
group. Retain three to four midstory hardwoods per acre throughout the remainder of the stand with 
preference for mast and fruit production.  
Objective 3. Retain within-canopy hardwoods trees at a density at or below 10 trees per acre. Maintain 
hardwood basal area below 10 BA when retention of 10 hardwood trees per acre is counter to RCW 
nesting habitat management. Provide maximum wildlife habitat value of retained hardwoods by 
incorporating endangered species, nongame, and game biologists into the selection of retained within-
canopy hardwood trees, on a case by case basis. Retain mature hardwood trees with dens, crevices, and 
cavities; mast producers; and trees with atypical growth or deformities that favor cavity-dwelling species 
and target species. Favor old growth where feasible. 
 
Objective 4. Maximize compatibility of hardwood- and pine-dependent species by identifying and 
avoiding hardwood stands and/or significant hardwood trees in selection of sites for focused RCW 
management, including new cluster site or recruitment stand locations, and cavity provisioning. 
Coordinate within ENRD and RBC on proposed recruitment sites. 
 
9.2.2.2 RCW Forage Areas 
 
RCW forage areas are suitable pine habitats within RCW forage partitions. RCW forage areas constitute 
the largest portion of all forest acreage. Hence, these areas are managed for RCW forage requirements in 
conjunction with training and other faunal and floral habitat needs. 
 
Goal 1. Improve the quality of RCW foraging habitat through uneven- and two-aged forest management. 
 
Goal 2. Minimize fragmentation by managing quality RCW travel substrate for dispersal. 
 



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 161 

Goal 3. Enhance ground cover production and floral diversity of natural plant communities by 
minimizing canopy closure and maintaining both open canopy areas and scrub patches with high species 
diversity. 
 
Goal 4. Restore natural plant communities to maximize biodiversity and habitat values for priority 
wildlife species and to improve training conditions. Manage natural pine-dominated plant communities as 
a mix of  forested grasslands, pine clumps, variable age scrub patches, and individual and grouped mature 
hardwoods. Arrange habitats within plant communities so that forested grasslands dominate the landscape 
for maximum benefit to RCW and other priority pine or grassland species, while scrub and oak/hickory 
patches increase interspersion and habitat values for priority, multiple-habitat and/or hardwood habitat-
dependent species. 
 
Goal 5. Maximize the training value of forage areas by providing a diverse landscape and increasing 
structural diversity, heterogeneity, and interspersion. 
 
9.2.2.2.1 Forage Area Pine Management 
 
Red-cockaded woodpeckers prefer open pine stands 30 years old or older with trees over 10” dbh as 
forage. Forage stands should be contiguous with cluster sites. Research has determined that a group of 
RCWs requires at least 8,490 square feet of pine BA and 6,350 pine stems 10” dbh or larger to meet its 
forage needs. These requirements can normally be met on 125 acres of well-stocked pine stands (70 
square feet or more per acre BA) with 24 or more pines per acre over 10” dbh with 50 of the 125 acres 
being 60 years of age or older. If these stand conditions are not immediately available, then equivalent 
forage amounts should be met within 0.5 mile of the cluster center. 
Objective 1. Where available, manage 125 acres of pine stands contiguous to cluster sites to meet RCW 
forage requirements as specified above. If not immediately available, manage pine stands to meet the 
equivalent amounts of 8,490 square feet of BA and 6,350 pine stems 10” dbh or greater within 0.5 mile of 
the cluster center. 
 
Objective 2. Conduct silvicultural thinning, overstory removal, and regeneration preparation cuts, as 
prescribed through the HRWG-HMA process, within one-half mile of cluster sites under the following 
conditions: 
 
• Foraging habitat requirements, as described above, are met within 125 acres of pine or 

pine/hardwood stands nearest to the cluster site. Stands which comprise the core area are included 
as part of forage habitat. Core area stands may be treated if tree density within the cluster area 
exceeds BA levels as specified above. 

• Tree density within the 125-acre forage stands exceeds BA levels as specified above. 
• Foraging stands exceed equivalent substrate levels. 
• Forage stands do not exceed equivalent substrate requirements but are in need of treatment due to 

overstocking, species conversion, or insect control. Forage equivalents may be reduced up to 33 
percent under these circumstances. 

• If stems over 10 inches dbh are insufficient, stands may be thinned, provided stems 10 inches dbh 
and larger are not removed and residual BAs are not reduced below 8,490 square feet. 

• Southern pine beetle (SPB) outbreaks. 
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Objective 3. If possible, develop and apply thinning strategies to maintain canopy cover below 50% and 
promote maximum sunlight penetration, within mandated RCW stocking levels, for ground cover 
production and habitat enhancement for ground-dwelling wildlife (see Section 16.5, RCW Forage 
Guideline and Canopy Closure Limitations). Utilize variable density thinning and other strategies to 
create canopy gaps. Minimize canopy cover in ecotone areas. 
 
Objective 4. Retain 6-10 relict trees/acre, where available, after all harvests. Relicts and snags will be 
favored when thinning. 
 
Objective 5. Identify all areas requiring reforestation through the HRWG-HMA prescription process. 
Replace forage stands by harvesting small groups for stand regeneration, expanding patches as 
regeneration is established, making irregular shelterwood cuts, and thinning. Prioritize RCW cluster 
stands, recruitment stands, and replacement stands. Make every effort to ensure the natural longleaf 
regeneration process is functioning before expending funds on artificial reforestation. Evaluate and 
modify effects of fire, crown cover, training disturbance, and hardwood encroachment, if possible, to 
achieve this objective. Isolate existing plantation and critical regeneration areas from prescribed burn 
blocks until they are able to withstand growing season burns. Maintain fuel loads at a manageable level 
during this interim through dormant season burning.  
 
9.2.2.2.2 Forage Area Hardwood Management 
 
Forage area hardwood management is accomplished primarily through a 3-year rotation of growing 
season fire. Alternate treatments are applied when burning is insufficient to control advanced hardwood 
midstory. Hardwood treatments are targeted in stands with high basal areas of smaller diameter 
hardwoods. Hardwood midstory treatment is not conducted in natural hardwood areas. 
Scrub and oak/hickory patch layout is designed during silviculture, herbicide, and prescribed fire 
applications. Endurance of desired scrub and oak/hickory patch configurations is accomplished by 
maintaining patches as closed-canopy, pure hardwood ‘domes’ with largest trees in the center. This 
strategy minimizes within-patch ground cover or pine litter fuel, so that fires die back before impacting 
older mast-producing trees in the center. 
 
Objective 1. Maintain forage stand hardwoods below 20 BA. 
 
Objective 2. Manage upland pine-dominated plant communities to contain area coverage to a target 20% 
small scrub or oak/hickory patches. Based on the 1993 forest inventory, this coverage should equate to an 
average of less than 7.4 square feet BA/acre in forested areas. 
 
Objective 3. Maximize interspersion. Design scrub and oak/hickory patch layout in a configuration to 
maximize their use and value to scrub or oak/hickory wildlife species without degrading forested 
grassland habitat values or impacting RCW habitat use by limiting forage movements or fragmenting 
forage areas. 
 
Objective 4. Provide a diversity of age classes; fruit-bearing vine, shrub, and tree species; and habitat 
structure within each HMA.  
 
Objective 5. Protect desired hardwoods patches and individual trees from loss to fire or other 
management treatment. Harvest pines, including pre-commercial pines, from within patches and from 
around single mature hardwoods during thinning or other silvicultural operations to reduce pine litter fuel. 
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Use patch design to protect mature hardwoods by expanding existing scrub patches or creating new scrub 
patches to encompass outlying mature hardwoods. 
 
9.2.2.3 Other Areas 
 
Other areas are those sections of Fort Bragg outside of current and future RCW core areas and forage 
partitions. 
 
Goal 1. Evaluate long-term management potential for endangered species. 
 
Goal 2. Enhance ground cover production and floral diversity of natural plant communities by 
minimizing canopy closure and maintaining both open canopy areas and scrub patches with high species 
diversity. 
 
Goal 3. Restore natural plant communities to maximize biodiversity and habitat values for priority 
wildlife species. Manage natural community integrity as measured by floral species richness, abundance, 
and rarity. Manage natural pine-dominated plant communities as a mix of forested grasslands, pine 
clumps, variable age scrub patches, and individual and grouped mature hardwoods. 
 
Goal 4. Maximize habitat values for priority species. Manage for lower canopy cover in forested 
grasslands and greater amounts of hardwood and habitat heterogeneity. 
 
Goal 5. Maximize the training value of habitats by increasing structural diversity and heterogeneity.  
 
9.2.2.3.1 Other Area Pine Management 
 
Objective 1. Thin pine stands to create open canopy conditions. If possible, maintain canopy cover at or 
below 45 percent and BA between 30 and 50. Develop, test, and apply thinning strategies to maximize 
ground cover production and habitat for ground-dwelling wildlife. Promote maximum sunlight 
penetration in ecotone areas. 
 
Objective 2. Manage low density pine areas to increase stocking, as needed, through natural and artificial 
regeneration. Conduct shelterwood and regeneration release cuts to create stands in the 0-10-year age 
class throughout HMAs lacking this increment. Favor longleaf pine for all natural and artificial 
regeneration. Apply environmentally accepted site preparation methods, where applicable, to encourage 
regeneration of longleaf pine.  
 
Objective 3. Manage NTA stands to convert dense, poor condition, offsite slash plantations to longleaf 
pine. Improve long term RCW and longleaf ecosystem conditions in this 12,000 acre tract of poor quality 
or non-RCW habitat. Implement long-term, large scale species conversion program with first priority to 
the most inferior stands of slash pine. Utilize harvest techniques previously developed and tested on Fort 
Bragg to increase efficiency of timber marking operations by writing and using contract specifications for 
tree spacing, species priorities, and diameter class requirements. Specify longleaf pine and larger diameter 
trees as priority leave trees. Closely monitor thinning operations assure compliance with contract 
specifications. Adjust contract for special situations as needed. 
 
Objective 4. Develop ecotones on the NTA where slash pines have been planted into wetland fringes, 
effectively eliminating the ecotone edge. Remove pines to allow sunlight penetration and to reduce 
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competition to transitional vegetation for wildlife habitat improvement, wetland enhancement, and 
endangered plant management. 
 
9.2.2.3.2 Other Area Hardwood Management 
 
Other area hardwood management is accomplished primarily through natural community restoration with 
a 3-year rotation of growing season fire. Natural and desired oak/hickory and other less fire tolerant 
communities will be burned with longer rotations and cooler fire strategies. Desired scrub and 
oak/hickory areas that cannot be separated from more intensive fire treatments will be maintained by 
managing patches as closed-canopy, pure hardwood ‘domes’ with largest trees in the center. This strategy 
minimizes within-patch ground cover or pine litter fuel, so that fires die back before impacting older 
mast-producing trees in the center. 
 
Objective 1. Control hardwood midstory outside of scrub and oak/hickory with growing season fire to 
increase plant diversity and enhance forested grassland habitat values. 
 
Objective 2. Create, retain, and/or maintain oak/hickory and scrub patches in an area coverage and patch 
configuration that maximizes habitat values for hardwood and mixed habitat dependent priority species. 
Manage 30% of uplands as either dedicated hardwood stands or within-pine-stand or within-mixed-stand 
hardwood patches. Provide a diversity of age classes, shrub and tree species, fruit-bearing vines and 
shrubs, and habitat structure within each HMA.  
 
Objective 3. Protect hardwood patches and individual mature hardwood trees within pine stands from 
loss to fire or other management treatment. Design and manage patches as closed canopy pure hardwood 
‘domes’ with largest trees in the center. Minimize within-patch ground cover or pine litter fuel. Harvest 
pines, including precommercial pines, from within patches and from around single mature hardwoods 
during thinning or other silvicultural operations. Use patch design to protect mature hardwoods by 
expanding existing scrub patches or creating new patches to encompass outlying mature hardwoods. 
 
Objective 4. Through the HMA prescription process identify and manage key wildlife areas including 
wetlands, ecotone transition zones, homesites, Important Mast Areas, and other special habitats. 
 
9.2.3 Rotation Age 
 
Goal. Produce pine trees greater than 100 years old, giving forest management priority to RCW core 
areas.  
 
Objective 1. Continue forest rotation ages of a minimum of 120 years for longleaf and 100 years for other 
pine species. 
 
Objective 2. Do not establish a rotation age in RCW core areas. 
 
Objective 3. Do not establish a defined rotation age for stands designated for species conversion or for 
treatments of  SPB outbreaks. Conditions favorable for stand conversion or SPB outbreaks may occur 
prior to a particular stand reaching the designated rotation age. 
 
9.2.4 Prescription Cycle 
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The term, prescription cycle, refers to a systematic manner in which all stands within a forest are 
reviewed for treatment over an established period of time. An established prescription cycle is desirable 
since it ensures needed treatments within the entire area within a desirable period, thus keeping the forest 
in a managed condition at all times. 
 
Goal. Use a prescription cycle of 10 years. 
 
Objective. Provide top priority for treatment of stands with stocking levels > 80 BA. Develop 
prescriptions for these stands during the HMA reconnaissance (see Section 7.2.3 for HMA descriptions). 
Use treatment prescriptions to emphasize RCW habitat improvement through enhanced stand health and 
growth. Consider treating some stands out of the designated HMA order. Consider thinning some 
pulpwood stands more frequently than the 10-year cycle while in the developmental stage. 
 
9.2.5 Silviculture Prescriptions 
 
Goal. Utilize the HMA Working Group to determine management needs within HMAs. 
 
Objective 1. Develop a stand treatment prescription prior to trees being marked. Base prescriptions on  
forest management goals and objectives outlined in Section 9.2.2. Use information including RCW cluster 
distribution with associated forage partitions (Map 6.8.4.1.1), stand age classes, and number of trees per 
diameter class.  
Objective 2. Mark trees consistent with conservation of the RCW, and regenerate the historical longleaf 
pine-wiregrass ecosystem. Use marking to develop an uneven-age forest, characterized by small even-age 
patches of varying sizes throughout the forest. Use the following guidelines with regard to marking: 
 
• Retain six to 10 relict and/or residual trees per acre upon regeneration release in a shelterwood 

area, and retain snags and all relicts in thinning operations.  
• Determine the intensity of stand treatment based upon the amount of forage above and beyond the 

sufficient level necessary to support RCW groups. Forage substrate data are available for each 
forest stand, expressed by total basal area per acre and number of stems greater that 10 inches at 
dbh per acre.  

• Select trees with broken out tops, partial wind throws, split main stems, and significant disease 
infestation for removal. Large pine snags and all flat top longleaf are left in stands. Favor longleaf 
pine in mixed pine species stands.  

• Mark stands to open stand canopies for light availability and to space stems to enhance growth 
potential of remaining trees. Give treatment priority to stands having basal areas greater than 80 
square feet per acre. Many slash pine stands on the NTA fall into this category. Give priority to 
NTA stands due to their density and generally poor condition. This thinning will open NTA to 
more military training options, which are now limited due to dense stands inhibiting maneuver. 

• Remove poorer quality trees, and select some poorer quality stands for conversion to longleaf 
pine. 

• Limit precommercial thinning (PCT). Fire is the primary PCT treatment. Use PCT where pine 
regeneration is blocking cavity entrances or has formed a thick mid-story layer within RCW 
cluster sites. In addition, growing season burns are resulting in the thinning of some overstocked 
precommercial longleaf stands. 

• Follow established Fort Bragg procedures for marking timber. 
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9.2.6 Forest Product Sales 
 
9.2.6.1 Sawtimber and Pulpwood 
 
Goal. Prepare timber sales in compliance with regulatory requirements and integrated natural resources 
goals. 
 
Objective 1. Conduct timber sales using the following procedures: 
 
• Determine approximate tree volumes to be harvested at the beginning of each fiscal year. 

Consider habitat needs for the RCW to determine approximate volumes. Use forest inventory data 
to determine suitable habitat and equivalent forage substrate availability to support RCW groups 
within HMAs. When forage equivalents are used, use the GIS to generate stand maps indicating 
suitable substrate within a cluster site partition. 

• Request permission from FORSCOM to harvest a specified volume during the fiscal year. 
• Coordinate a timber availability through the Endangered Species Branch, Senior Wildlife 

Biologist, Wildlife Branch, Environmental Branch, Soil Conservationist, and Range Control as 
marking progresses and enough volume is tallied to justify a sale. 

• Forward the availability, upon completion of coordination, to the Savannah District Corps of 
Engineers, Savannah, Georgia, for sale action. Include location maps indicating all known 
endangered species sites, wetlands, and archaeological sites in the availability. Avoid endangered 
plant sites and other identified significant plant communities while using harvest equipment. 
Include volumes and harvest specifications. Use the Savannah District to advertise, sell, and 
conduct field inspections during harvesting activities.  

• Conduct (the Natural Resources Branch) a final field inspection prior to clearing the contract.  
 
Objective 2. Conduct salvage and sanitation sales for small volumes of wood needing removal on 
construction projects, as well as areas involved in forest insect control and/or storm damage. 
 
9.2.6.2 Pine Straw 
 
The procedure for making pine straw available will be the same as that for other forest products.  
 
Goal. Conduct pine straw harvesting consistent with requirements for the protection of endangered plant 
sites and the management of RCW cavity and forage area trees. 
 
Objective 1. Harvest pine straw on an annual schedule according to the following restrictions: 
 
• Do not conduct pine straw harvesting activities in endangered plant sites or known plant sites of 

special concern. Ensure harvest equipment avoids other identified significant plant communities. 
Provide photo copies indicating all known significant plant community locations to the Savannah 
District Forest Resources Office, so harvest equipment can avoid these sensitive areas.  

• Use hand raking and hand baling in RCW cluster sites outside of breeding season; however, do 
not use machinery in these areas. Rake harvest areas, where slopes are greater than 10 percent, 
along the contour rather than up and down the slope to minimize erosion. Consider excluding 
some areas from straw harvest due to erosion potential or soil stabilization projects.  
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Objective 2. Coordinate pine straw harvest areas with the prescribed burning plan to ensure that there 
remains adequate fuel for prescribed burning on a 3-year burning cycle. Select proposed sale areas from 
prescribed burning strips from the current and previous year. For example, potential straw sale areas for 
FY 98 would be those burn strips accomplished during the FY 97 burn cycle plus selected areas 
scheduled for FY 98 that do not need burning. Continue this selection schedule throughout the plan 
period. Use proposed pine straw harvest volumes for the five-year period within the table in Appendix 9.2 
(Table 9.1.2). Areas available for straw harvest in current FY are shown on Map 9.2.6.2 (Other Maps 
section). 
 
9.2.6.3 Firewood 
 
Goal. Provide firewood to the Fort Bragg and civilian communities. 
 
Objective. Sell firewood through minor forest product contracts (permits) at the Hunting and Fishing 
Center. Make permits available to military and civilian communities. Authorize for harvest dead-fall 
hardwood trees in addition to live trees which have been marked for special projects. Maintain a list of 
available harvest areas at the Hunting and Fishing Center, as provided by Natural Resources and 
Endangered Species. Allow firewood to be removed from RCW cluster sites but not during the April - 
July breeding season. Make all RCW sites which have undergone hardwood removal available for harvest 
during the plan period. Do not allow firewood harvesting from impact areas. 
 
9.2.7 Reforestation 
 
Goal. Re-establish forests in areas appropriate with other management needs. 
 
Objective 1. Plant longleaf pines on approximately 1,200 acres according to the following guidelines. 
Increase reforestation acres as determined during HMA review. 
 
• Artificially regenerate areas with less than 30 BA per acre and site indices less than 60. These 

areas have little potential for natural regeneration. Insert a reforestation report in Appendix 9.2.7 
following each year’s accomplishment. 

• Use brush mowing or chemical brush control before burning to prepare suitable conditions for 
machine or hand planting, if required; however, use burning as the preferred method for 
preparing areas. 

• Plant areas with approximately 1,000 longleaf pine seedlings per acre. Use one- or two-year-old 
longleaf pine for planting stock. Seedlings from a North Carolina seed source are preferred. Use 
only seedlings having a root collar of 0.4 inches in diameter and larger. Plant areas with planting 
bar, planting hoe, dibble, or by machine, as determined by terrain and/or site conditions. 

• Regenerate additional areas as a result of insect infestation, past land use, or construction. 
• Plant areas according to the implementation schedule below: 
 
Objective 2. Plant areas as indicated in the Forest Implementation Appendix 9.2 (Table 9.2.7) and Map 
9.2.7 (Other Maps section) during the plan period: 
 
Objective 3. Determine areas to be reforested during 2003 and 2004. 
 
Objective 4. Update reforestation efforts as indicated in Appendix 9.2.7. 
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Objective 5. Prepare areas for natural regeneration where there is a suitable natural seed source and the 
site index is >60. Favor natural regeneration in silviculture treatments, if reproduction is established and 
forage requirements for the RCW are met. Consider mechanical or chemical site preparation to control 
hardwoods if prescribed fire is not effective. 
 
9.2.8 Forest Tree Insects 
 
Forest insect infestations have not been a serious problem on Fort Bragg woodlands in recent years; but 
under certain conditions, they develop rapidly. Most damaging insect activity develops following hot 
wildfires in the spring. More recently, insect activity has developed in prescribed burning strips that were 
burned late in the growing season (August and September). This has occurred during the transition period 
from a 5-year winter burn cycle to a 3-year growing season cycle. Late growing season prescribed burns 
have now been suspended, and this problem should decrease. 
 
Insect activity will occur in individual trees which have been killed or weakened from lightning, vehicle 
damage, ice and wind storms, or other disturbances which cause root damage. These trees are left 
standing to provide snags for other wildlife species. 
 
The three most common forest insects encountered on the reservation are the pine engraver beetles, Ips 
species; the southern pine beetle, Dendroctonus frontalis; and the black turpentine beetle, Dendroctonus 
terebrans. The engraver beetle occurs most frequently, attacking trees that have sustained bark damage to 
the point that entry can be obtained into the cambium area. Engraver beetles do not attack healthy trees. 
For this reason tree cutting is usually not employed as a control. Forest pest managers do not recommend 
suppression efforts for engraver beetles. Engraver activity will subside following the infection of 
damaged trees. Such infestations are monitored on Fort Bragg, and affected trees in RCW habitat are left 
standing to provide forage for the RCW. In addition, these trees provide potential snags for other cavity 
nesting species.  
 
Southern pine beetles (SPB) will attack damaged and healthy trees. Cutting a green belt around active 
beetle spots may be needed to stop the spread of SPB. Fortunately, longleaf pine are not as susceptible to 
SPB attack as are other pine species. The black turpentine beetle normally attacks pines that have already 
been affected by other beetles and are not as detrimental. 
 
Goal. Minimize forest insect outbreaks on the installation. 
 
Objective 1. Monitor insect spots during the growing season. Request technical assistance from the U.S. 
Forest Service (USFS) forest entomologist to verify occurrence of SPB and make control 
recommendations as well as to make control recommendations for difficult black turpentine beetle 
infestations. Use continuous ground surveillance by Natural Resources personnel and helicopter flights 
during the growing season to pinpoint insect activity on the reservation. Use provisions within the 
Management Guidelines for the Red-cockaded Woodpecker on Army Installations (Department of Army, 
1996), following coordination through the Environmental/ Natural Resources Division. If removal is 
within an RCW cluster site, notify the USFWS Raleigh Field Office, through the ENRD senior wildlife 
biologist. 
 
Objective 2. Use the most current control recommendations in accordance with regulatory guidelines. 
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Objective 3. Update forest insect activity reports and table of forest insect control activity in Appendix 
9.2.8 at the end of each fiscal year.  
 
9.2.9 Forest Tree Diseases 
 
Forest tree disease on Fort Bragg and Camp Mackall have presented only minor problems. Diseases 
which occur most often on the reservation are brown spot needle blight (Scirrhia acicola), southern 
fusiform rust (Cronartium fusiforme), and root rot (Fomes annosus). 
 
The longleaf pine is the only tree to suffer serious damage from brown spot needle blight. It occurs only 
on longleaf pine which are in the grass stage of development. This condition is controlled by prescribed 
burning. Both loblolly and slash pines are susceptible to southern fusiform rust, and trees which are 
infected rarely overcome the disease. This disease is controlled by removing infected trees during normal 
silvicultural thinning. Root rot affects longleaf, loblolly, and slash pines. There is presently only one 
location on the reservation where this disease is known to occur, at the south end of the Ammunition 
Supply Point in slash pine plantations. Fomes annosus is a root rot which results in root deterioration and 
susceptibility to windthrow. No sure method of control has been developed. 
 
Goal. Minimize forest tree diseases. 
 
Objective 1. Monitor for forest tree disease during the HMA prescription process. 
 
Objective 2. Take appropriate control action if significant tree disease problems are discovered. 
 
9.2.10 Herbicide Application 
 
Some hardwood brush (scrub oak) within pine stands have reached a diameter and height that a midstory 
canopy has been formed. Even though a hot fire would top-kill these stems, a potential for pine tree 
damage would occur due to the fire intensity necessary to control the hardwoods. In addition, scrub 
hardwoods have a highly developed root system and are therefore prolific sprouters. Stems which are top-
killed by fire or mechanically removed will sprout back readily. In areas where there is an absence of 
endangered plants or significant plant communities, chemical herbicide application for hardwood control 
may be appropriate.  
 
Certain foliar and ground-applied herbicides kill root systems of hardwoods, thereby preventing sprout-
back. One application is generally enough to control scrub brush, and subsequent hardwood invasion can 
then be controlled by prescribed fire. Plant surveys are conducted prior to herbicide treatments, and 
herbicide application will be coordinated through ENRD. Hardwood control application will comply with 
guidelines specified in the Environmental Assessment for Application of Hexazinone Herbicide to Fort 
Bragg Woodlands (XVIII Airborne Corps and Fort Bragg, 1987).  
 
Longleaf pine seedlings cannot compete with established grasses (excluding wiregrass). In order to 
successfully establish longleaf on sites with a well established grass cover it will be necessary to control 
the grass prior to planting seedlings. The most effective method to control grass is to apply an approved 
herbicide in strict compliance with the manufacturer’s label. 
 
Goal. Apply herbicides to control  vegetation to target levels in areas where prescribed fire is ineffective. 
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Objective 1. Evaluate growing season burns for hardwood control effectiveness at the beginning of each 
burning cycle. 
 
Objective 2. Chemically control hardwoods to target hardwood levels (see sections 9.1.2 and 9.2.2), in 
the areas indicated in the Forest Implementation Appendix 9.2 (Table 9.2.10) and Map 9.2.10 (Other 
Maps section) using hexazinone herbicide (Velpar®) or other approved herbicides. 
 
Objective 3. Determine chemical control treatment areas for Fiscal Years 2003-2004.  
 
Objective 4. Update annually a summary of hardwood control since FY 68 (Appendix 9.2.10). Add an 
annual hardwood control report to this appendix. 
 
9.2.11 Best Management Practices 
 
Goal. Manage the forest applying North Carolina’s Forest Practices Guidelines Related to Water Quality 
(North Carolina Division of Forest Resources, 1979), which include recommendations for streamside 
management zones, stream crossings, access roads, timber harvest, site preparation, reforestation, 
prescribed burning, wildfire suppression, chemical treatments, and wetland management. 
 
Objective. Incorporate BMPs into all forest product availabilities for inclusion in Corps of Engineers 
contracts for forest harvest on Fort Bragg. 
 
9.2.12 Training Support 
 
Military training support needs are identified and discussed during the HMA review process. Training 
improvements which require pine tree removal are assessed for potential impacts on RCW habitat and are 
incorporated into the HMA forest stand prescription if not in conflict with endangered species habitat 
requirements. 
 
Goal. Use forest management to support military training needs via the HMA process. 
 
Objective 1. Consider the need for special vegetative cover requirements, i.e. density, overstory, and 
understory, to support the military training mission and construction projects. Assess training actions 
which require pine tree removal for potential impacts on endangered species. If assessment determines a 
no effect, initiate treatment. Use consultation with the USFWS for a may effect determination. 
 
Objective 2. Coordinate forest management activities and contracts with Range Branch during 
planning stages.  
 
Objective 3. Conduct all forest product harvesting to minimize impacts on training activities. If 
necessary, delay harvesting activity in certain areas until the completion of training activities. Coordinate 
the annual prescribed burning plan through Range Control. Notify Range Control each day that 
prescribed burning is planned. Use the Fire Management Officer and Range Control to resolve areas of 
conflict. 
 
Objective 4. Maintain clearings within longleaf pine areas, as required for firing points and observation 
points. 
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9.3 Agricultural Outleases 
 
Fort Bragg has no agricultural outleases. There may be some potential outleasing on the Overhills tract.  
 
Goal. Utilize agricultural outleasing to generate income and/or maintain open areas. 
 
Objective. Review Overhills property for potential agricultural outleases.  
 
9.4 Fish and Wildlife Habitat Management  
 
Habitat management is accomplished through forest management, training land rehabilitation, wetlands 
management, fire management, erosion control, and focused wildlife habitat management projects. The 
following sections describe the focused wildlife habitat programs and projects. All other activities are 
described in their corresponding sections of the plan. 
 
9.4.1 History of Fish and Wildlife Management 
 
The first wildlife biologist was hired in the mid-1960s, probably as a result of the passage of the Sikes 
Act with its provision to sell post hunting and fishing permits and use the income for professional wildlife 
management. The position became vacant in the late 1970s, and the second person to fill the position was 
hired in 1980. The Wildlife Branch had a work crew with a biological technician supervisor and five 
wage-grade equipment operators. These positions were lost in the mid-1980s. As detailed in Chapter 11, 
game warden responsibilities (and hunting/fishing control and permit sales) were put under the biologist 
in 1982. Warden positions were biological technicians/game wardens during the 1980s, and these 
personnel did a considerable amount of wildlife management work. About 1982 an additional wildlife 
biologist was hired, and another was hired about 1987. Both positions were upgraded in 1993. In 1995 a 
biological technician was hired, and in 1996 a fisheries biologist and two environmental planning 
technicians were hired via contract. In 1995 an ORISE (Section 17.2.2) employee was added to assist 
with nongame management and GIS implementation. In 1997 another ORISE employee was hired to 
enhance the turkey management program and assist with other programs. 
 
Some form of wildlife management has been ongoing on Fort Bragg since the early 1950s, but earliest 
activities were on a volunteer basis more than within a planned program. During the 1960s the post Rod 
and Gun Club was extremely active, controlling hunting and fishing and conducting habitat management, 
particularly the planting of supplemental wildlife food. During the early 1970s, Morale Support Services 
operated a bobwhite quail farm where birds were grown and released for hunting purposes. This operation 
had enough Command emphasis that training areas were closed so hunting could take place.  
 
With the addition of full-time civil service employees, the wildlife food and cover planting program was 
expanded and included the preparation and maintenance of approximately 450 acres of annual rye 
plantings, 600 acres of lespedezas, and 150 acres of dove fields. In 1981 either-sex deer hunting was 
implemented as a management tool and has continued to the present. In 1982 a turkey restoration project 
began on Camp Mackall with the release of 18 birds. In 1984, 10 more birds were released to finish the 
project. Supplemental food plantings of chufa began to support this effort. In addition, a fisheries 
management program began which included fish stockings by the thousands and various surveys and 
population monitoring techniques. With the loss of the equipment operator positions, the agricultural 
program was reduced in the mid-1980s to current levels.  
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9.4.2 Habitat Management Strategy and Goals 
 
Strategy. Apply scientific knowledge and principles to manage and enhance fish and wildlife resources 
as a product of the land. Utilize ecological functions, such as management of seral succession and 
prescribed fire, and landscape level planning to adjust limiting factors and promote priority endemic 
wildlife species (see Species Prioritization, Section 9.1.3.). 
 
9.4.3 Wildlife Habitat Management Projects 
 
Below habitat management practices on Fort Bragg are categorized as a means to discuss them. However, 
there is overlap within these sections as well as with other sections of this INRMP, especially those 
describing forest management and erosion control practices. 
 
9.4.3.1 Endangered Species Habitat Projects 
 
Goal. Provide suitable cavities in all managed clusters to increase RCW survival and increase the RCW 
population on Fort Bragg and Camp Mackall. 
 
Objective 1. Identify cavity-limited active clusters in accordance with 1996 Guidelines. 
 
Objective 2. Prepare site-specific cavity enhancement prescriptions for each managed cluster, as required. 
Drilled cavities (Copeyon, 1990), cavity inserts (Allen, 1991), cavity restrictors, and cavity refurbishing 
(Carter et al., 1989) will be used. Coordinate with RBC when provisioned trees require buffer 
modification. Coordinate provisioning activities via annual staffing of proposed provisioning location. 
 
Objective 3. Prioritize cavity construction using 1996 Guidelines and criteria applicable to the Sandhills 
region (Walters, pers. comm.): a) single cavity tree active clusters, b) active clusters with < 3 cavities, and 
c) cavity limited inactive sites managed as recruitment stands within 1.8 miles (3km) of active clusters. 
Prioritize management efforts for each cavity-limited active cluster and recruitment cluster. 
 
Goal 2. Implement a cavity enhancement inspection and maintenance program. 
 
Objective. Inspect all constructed cavities biannually until activated. Maintain these cavities as required. 
Monitor restrictors as required to ensure competitors are excluded and RCW access is unimpeded. 
Monitor all artificial cavity trees in managed clusters annually during cavity tree updating. 
  
9.4.3.2 Nesting/Roosting Structures 
 
Nesting and roosting structures can be used to enhance populations of wildlife for which there is 
inadequate natural nesting/roosting structure. Fort Bragg has 24 wood duck boxes. There is a 100-box 
bluebird trail along Manchester Road, often maintained by Boy Scouts. There are many bluebird boxes 
scattered throughout the Overhills tract. The post has 16 rubber-tire squirrel houses, requiring virtually no 
maintenance, and 40 great-crested flycatcher nest boxes. 
 
Goal. Provide nesting/roosting structures for target wildlife species. 
 
Objective 1. Increase the number of wood duck boxes to 115 boxes by the end of 1999 and maintain this 
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number through the plan period.  
 
Objective 2. Inventory bluebird boxes early during the next five-year period and make decisions 
regarding their maintenance.  
 
Objective 3. Construct additional squirrel houses as future Scout projects.  
 
Objective 4. Maintain great-crested flycatcher nest boxes. 
 
Objective 5. Evaluate other potential nesting/roosting structure enhancements. Potential species 
enhancements include osprey platforms near lakes, kestrel-screech owl boxes, and bat or butterfly house 
projects. 
Objective 6. Develop and implement a snag creation and management program in conjunction with the 
HMA prescription process and other natural resource management activities. 
 
9.4.3.3 Wildlife Food 
 
Goal. Work within integrated management planning teams to measure and maintain maximum abundance 
and distribution of important wildlife food plants.  
 
Objective 1. Incorporate production of native wildlife food plants into the HMA prescription process. 
 
Objective 2. Develop techniques and establish trials for the use of native plant species for both soil 
stabilization and wildlife habitat enhancement. Rigorously monitor planting trials to evaluate results. 
Sources of native plants are difficult to find, especially those which supply native stock with local 
genotypes. This aspect of wildlife food production will likely require partnerships with other 
organizations, such at the NRCS which is expending considerable resources in this area. Consider 
working with others to initiate nursery production of native wildlife food and cover crops for use in 
wildlife management projects, such as occurs at Fort Polk, Louisiana. 
 
9.4.3.4 Wildlife Openings 
 
Like many long-established wildlife programs, Fort Bragg has a considerable investment in supplemental 
feed and cover plantings, called wildlife openings. This program has its roots in volunteer wildlife work 
in the 1950s, which became a Rod and Gun Club project by the 1960s. Today, the Wildlife and Natural 
Resources Branches plant rye fields, and volunteer small game hunters plant other fields using Natural 
Resources and Wildlife Branches’ equipment. It is an efficient system with about 1,000 acres in bird, rye, 
and chufa fields combined.  
 
Wildlife openings provide exceptional brood rearing habitat for game birds. Research on Fort Bragg has 
also demonstrated high use of winter rye plantings as a summer seed source for quail. Research and 
monitoring has also confirmed the value of wildlife openings to rodent populations, the food base for both 
reptile and carnivorous mammal populations. Wildlife openings, as well as Drop Zones and other military 
openings, frequently provide the only open habitat in many closed canopy areas (see Section 16.5).  
 
Initial investigations have found no evidence of fragmentation or nest parasitism-related problems 
associated with wildlife openings. Wildlife opening maintenance is accomplished without creating 
problems from erosion, exotic or invasive plant release, or alteration of surrounding plant communities or 



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 174 

habitats. However, wildlife openings within RCW Core Areas are being evaluated for potential 
regeneration of longleaf in strips. This would break up openings to reduce canopy gaps while still 
maintaining values for other wildlife and recreation.  
 
Wildlife openings with highly nutritious feed can value attract game even when natural food is abundant. 
Wildlife openings make hunting more productive and allow for a better harvest. The non-hunter also has a 
better chance to observe or photograph wildlife at food plots. 
 
Goal. Provide supplemental feed, cover, and brood rearing wildlife habitat and enhance outdoor 
recreational opportunities. 
Objective 1. Map existing wildlife openings using GIS by the end of FY 99. Provide data to the GIS 
server. 
 
Objective 2. Repair or replace wildlife opening signs by 2002. 
 
Objective 3. Plant and maintain wildlife openings by providing supplemental food, cover, or habitat 
structure as follows: 
 
Bird Fields: Maintain bird fields with perennials, such as bicolor lespedeza, and a 3-year mowing 

rotation. Complete an ongoing project to evaluate bird fields by considering distribution and 
surrounding habitat. Adjust management as required. Annually maintain fields using planting, 
mowing, fertilizing, and liming bird fields, as required. Use soil tests to determine amendment 
requirements. Monitor planting success and the habitat values of each field. 

Rye Fields: Plant rye fields annually to enhance forage availability, primarily for deer, and improve 
hunting opportunities. Plant about 150 acres annually in 75-80 fields. Rotate field locations.  

Chufa Fields: Prepare and plant chufa fields in wild turkey areas on a rotational system to enhance wild 
turkey and other wildlife habitat. 

Dove Fields: Plant dove fields to support dove hunting and provide food and cover for early succession 
habitat species. Plant foxtail, browntop, and proso millets, grain sorghum, and winter rye. 
Annually prepare and plant approximately 150 acres of dove fields using soil testing as needed. 

 
Objective 4. Manage log decks to supplement wildlife openings. 
 
Objective 5. Apply sludge produced by the wastewater treatment facility to dove fields. Increase use of  
this material as the pelletized version is produced (Section 9.8.1.3). 
 
Objective 6. Evaluate the feasibility and management potential for enhancement of grassland habitat 
functions in multiple-use open areas. Experiment with soil stabilization, LRAM, and other land 
management programs to find win/win multiple objective strategies in permanently open areas. 
 
9.4.3.5 Wildlife Cover 
 
As the longleaf pine-wiregrass ecosystem restoration progresses, the amounts and distribution of woody 
cover will become critical to habitat values for some priority wildlife species and for concealment for 
military training. Various types and amounts are woody cover are required by priority species (see special 
habitat needs, Species Prioritization, Section 9.1.3.). Species needs range from scattered coarse woody 
debris or scattered re-sprouting shrubs or trees for perch or nest sites, to dispersed patches of woody 
escape cover, to heavy cover throughout a species activity range. Retention or creation of well dispersed 
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cover often allows high priority, mixed habitat wildlife species to use large and expansive sections of 
forested grassland that would be entirely unsuitable with no cover.  
 
Section 8.2.3 outlines wildlife cover inventory and mapping activities. Section 9.1.2 outlines landscape 
level planning. Section 9.2.2 outlines targets for forest-wide scrub and oak/hickory by forest/RCW habitat 
stand type. Section 16.1 describes hardwood management challenges in detail.  
 
Goal. Maximize military training land value and wildlife habitat values for cover dependant priority 
wildlife species throughout Fort Bragg without compromising habitat requirements for those priority 
species that are cover intolerant.  
 
Objective 1. Develop and implement forest-wide mapping and management strategies through the HMA 
prescription process to create and/or retain scrub features. Create and/or maintain scrub patches dispersed 
throughout forage and non-RCW stands. Maximize interspersion indices and total usable space for cover 
dependant wildlife by attempting to configure a patch distribution of  <150m between patches. Create 
and/or maintain patch layout during prescribed fire, herbicide application, and other specialized 
management actions. Use patch layout and fire management to create a diversity of successional stages 
between patches. Use prescribed fires to blow out scrub features during annual burning, as needed to 
maintain successional diversity between patches. See sections 9.1.2, HMA Prescription Process; 9.2.3, 
Forest Management for Wildlife Habitat; and 9.12.2, Prescribed Burning. 
 
Objective 2. Complete projects to create and maintain coarse woody debris, brush piles, and/or cover 
plantings in conjunction with silviculture, troop training, soil stabilization, and other activities. Use 
byproducts from forest treatments, Christmas tree production, and other activities to economically create 
wildlife cover. Monitor wildlife use of these types of cover and adjust the program as required. 
 
Objective 3. Protect scrub and oak/hickory patches, cedar plantations, coarse woody debris, and other 
cover features from fire. Experiment with fire protection techniques including, but not limited to, 
manipulation of patch canopy closure and species composition for fuel suppression, pre-burning patches 
within burn blocks using low intensity fire, suppressing fire within patches during intensive burning, 
combining wildlife opening and cover locations into fire suppression areas, development and use of burn 
maps showing target fire intensity within burn blocks, planting fire retardant woody vines in brush piles, 
and the testing and application of other innovations as conceived. Monitor success as outlined in Section 
8.1. 
 
Objective 4. Develop and implement a strategy to inventory, monitor, and manage snags and natural 
cavities across management units. Initiate monitoring and research as needed to assess snag use and/or 
requirements for priority wildlife species. 
 
9.4.4 Fish Habitat Management 
 
Strategy. Manipulate habitats to produce optimum sustained yield of fish to anglers. Base manipulation 
on data collected and analyzed in annual fish population surveys and recreational fisheries surveys 
(Section 8.3.2). 
 
Goal 1. Ensure that soldiers and civilians who use Fort Bragg’s lakes have a better than average chance to catch a 
better than average fish in a clean, safe environment.  
Ensure that soldiers and civilians who use Fort Bragg’s lakes have a better than average chance to catch 
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a better than average fish in a clean, safe environment. 
 
Goal 2. Manage lakes according to their inherent ability to respond to management techniques. Managed 
lakes have low water exchange ratios and moderate pH and will respond to lime and fertilizer 
applications. Managed lakes are grouped as either largemouth bass/bluegill lakes or channel catfish lakes. 
 
9.4.4.1 Fort Bragg Fisheries 
 
Fort Bragg and Camp Mackall contain 23 lakes suitable for fishing, ranging from 3 to 142 acres totaling 
695 acres. Fort Bragg has eight managed largemouth bass-bluegill lakes and four intensively managed 
channel catfish lakes. These latter lakes receive substantial annual supplemental stockings and are 
artificially fed. Five lakes are unmanaged due to excessive water exchange. Four lakes are unmanaged 
due to competitive uses. Fort Bragg also contains several beaver pond complexes. These areas are 
unmanaged, but provide some recreational fishing potential. Several streams cross Fort Bragg and provide 
recreational fishing opportunities (XVIII Airborne Corps and Fort Bragg, 1997a). 
 
9.4.4.2 Fisheries Management Plans 
 
Management decisions are based on surveying Fort Bragg fish communities to assess management needs. 
Monitoring includes evaluating water quality data collected during fisheries surveys (Section 8.3.2) and 
evaluating adverse impacts of land use practices on aquatic resources. Central to most fisheries 
management is the development and implementation of management plans for each lake or managed 
water on the post.  
 
Objective. Develop and update management plans as required to utilize data collected. 
 
9.4.4.3 Lake Construction/Maintenance 
 
There are no plans for new lake construction. 
 
Objective 1. Provide extensive maintenance, including reshaping the dam and replacing the water control 
device, for Holland, Keist, Boundary Line, and Simmons lakes.  
 
Objective 2. Reshape bottoms to a 3:1 slope on all intensively managed channel catfish lakes.  
 
Objective 3. Maintain dam integrity, water control structures, lake access, boat ramps, and fishing trails 
as needed. 
 
Objective 4. Repair Lindsay dam. 
 
9.4.4.4 Water Chemistry Manipulation 
 
Water chemistry in managed lakes is manipulated to ensure proper levels of nutrients to produce 
accelerated fish growth rates.  
 
Objective 1. Apply dolomitic lime to managed bass/bluegill lakes during mid-winter to stabilize pH 
fluctuations. Bulk lime is applied from a pontoon boat, distributing it as evenly as possible over the body 
of water.  
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Objective 2. Apply liquid fertilizer (0-34-0 or 10-34-0) annually to bass/bluegill lakes in April to increase 
fish carrying capacity and production. 
 
9.4.4.5 Structural Diversity 
 
Structural diversity can benefit all species of fish. Benefits include the aggregation of prey fish, additional 
substrate for aquatic invertebrate production, increased spawning habitat, and shelter. Numerous fish 
attractor designs have been utilized in Fort Bragg lakes, including sunken Christmas trees and cable 
spools. Fish structure site selection is based on naturally occurring structure, water depth, pond size, and 
angler use. The primary purpose of fish attractors is to concentrate fish for anglers. When lakes are drawn 
down, there is the opportunity to enhance spawning habitat by laying down large strips of crusher-run 
sand/gravel.  
 
Objective. Continue the structural diversity program using priorities established in individual lake 
management plans. 
 
9.4.4.6 Aquatic Weed Control 
 
Aquatic weeds are not a major problem at Fort Bragg. Alligatorweed (Alternanthera philoxeroides) and 
water primrose (Ludwigia octovalis) are the biggest problem. Smartweed (Polygonum species), milfoil 
(Myriophyllum species), creeping rush (Juncus species), pondweed (Potamogeton species), and Panicum 
species sometimes can pose management challenges. Filamentous algae is an occasional spot problem. 
 
Biological control of weeds has been included as an element of the integrated pest management program. 
The grass carp (white amur) (Ctenopharyngodon idella) is an herbivorous fish primarily stocked to 
control submerged weeds. Triploid fish are stocked, ensuring 100% sterility and preventing natural 
reproduction of the species. Once stocked, grass carp can provide long-term control of nuisance aquatic 
weeds. They are capable of eating two to three times their body weight per day in aquatic vegetation and 
can gain 5-10 pounds in one year. Grass carp stocking, in most circumstances, augments other weed 
control actions. Rarely is carp stocking a sole solution. Use of grass carp should decrease aquatic 
herbicide usage. Grass carp may provide control for as long as 10-15 years.  
 
The post has been using these fish for about 10 years with no noticeable adverse side-effects. Grass carp 
are most effective for controlling pondweed, creeping rush, and Panicum. Other potential biological 
control agents, such as the alligatorweed flea beetle (Agasicles hydrophila) and the water primrose flea 
beetle (Lysathia ludoviciana), either are not feasible (Agasicles is winter-killed) or have not been tested in 
this area. Regular fertilizer application to create weed-preventing algae blooms is not used since weed 
problems are not widespread. 
 
Objective 1. Obtain permission from NCWRC on a case-by-case basis to stock grass carp. Commercially 
obtain and stock grass carp at about 10 fish per acre of weeds 
 
Objective 2. Use Rodeo® or other approved aquatic herbicides as needed to supplement grass carp as an 
aquatic control agent. 
 
9.4.4.7 Supplemental Feeding 
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Objective. Use supplemental fish feeding in intensively managed channel catfish lakes to improve growth 
rates. 
 
9.5 Fish and Wildlife Population Management 
 
Goal. Maintain wildlife populations at target levels in accordance with species priorities, population ecology, 
population health considerations, and habitat capacities. 
Maintain wildlife populations at target levels in accordance with species priorities, population ecology, 
population health considerations, and habitat capacities. 
 
 
9.5.1 Game Management 
 
Chapter 13.0, Outdoor Recreation, includes recreational aspects of game management. Below 
descriptions of harvest strategies do not include detailed historic harvest data. These data are kept in files 
and computer databases at the Wildlife Branch, and an annual summary of harvest, hunter attempts, and 
harvest/attempt since 1967 is in Appendix 9.5.1. 
 
Goal. Manage game species to produce harvestable surpluses on a sustained basis. 
 
9.5.1.1 White-tailed Deer 
 
The Fort Bragg deer herd is relatively stable with about 800 deer harvested annually since the 1993 
closure of impact areas to hunting. This closure resulted in the annual reduction of about 350 harvested 
deer. 
 
Objective 1. Use State-imposed seasons for deer except that only one antlerless deer is allowed on any 
given day on Fort Bragg, which better distributes harvest among the hunters. The total deer bag limit is 
six annually. Archery season generally is open from early September through early October; 
muzzleloader season about the second week in October; and gun season from mid-October through 1 
January. 
 
Objective 2. Ensure 40% females in the harvest. 
  
Objective 3. Implement and monitor a Quality Deer Management system to ensure adequate harvest of 
does and restraint on the harvest of young antlered bucks. 
 
9.5.1.2 Eastern Wild Turkey 
 
The turkey population on Fort Bragg is slowly increasing in distribution and total numbers, but overall 
population numbers remain low on most of the post. Section 8.3.1.2 describes monitoring efforts to better 
define population distribution and abundance, radio telemetry monitoring of release program, and 
evaluation of Overhills Tract population.  
 
Since spring 1990 Fort Bragg has hunted turkeys only on Camp Mackall, with an average harvest of one 
bird annually. In 1998 a spring turkey season was opened for the first time on most of the Northern 
Training Area, resulting in a season harvest of two gobblers there. The season bag limit on Fort Bragg is 
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two toms per hunter. Through the 1998 season, drawings were held for four 3-day hunts (Thursday-
Saturday) during the early April-early May season.  
 
 
9.5.1.3 Small Game 
 
The post is divided into 10 small game areas (Section 7.2.4) which facilitates a rotational hunting season. 
The post is currently closing one area for three years on an experimental basis, but one-year closures also 
provide good results. It appears that eventually Fort Bragg will have a few small game areas closed each 
year for one year periods, perhaps using a regular rotation of hunting areas.  
 
9.5.1.3.1 Bobwhite Quail 
 
Fort Bragg, like the rest of southeastern United States, is in the midst of a quail population crisis. Quail 
numbers plummeted from 1979 through the mid-1980s, and today quail populations are stable, but at very 
low levels compared to pre-1979. Harvest in recent years has averaged 300-400 birds during the late 
November through February season. The daily bag limit is eight.  
  
Objective 1. Relocate quail to newly created or enhanced habitat areas, as a lower priority project. 
Monitor results.  
 
Objective 2. Coordinate development and monitoring of quail hunting systems with regional biologists 
and interstate game commission initiatives. Volunteer the post as a good location to evaluate effects of 
hunting systems on quail abundance. 
 
9.5.1.3.2 Mourning Dove 
 
Resident dove populations on Fort Bragg are stable at good numbers. There is good local production, and 
doves are an important game species. Dove harvest is federal and state-regulated. In 1996-97 there was a 
three-split season during early September through early January. The daily bag limit was 12. Most dove 
hunting at Fort Bragg is on the planted dove fields (Section 9.4.3.4). The Rod and Gun Club manages 
hunts on one of these fields.  
 
Objective. Evaluate potential gains if an additional dove field is added to the Overhills tract. 
 
9.5.1.3.3 Waterfowl 
 
Resident wood ducks are the most common waterfowl species. Other duck numbers are only at fair levels 
since the post is outside major flyways, and it is easy to drive waterfowl from installation lakes. Beaver 
pond jump shooting is the most popular way to hunt ducks. 
 
Waterfowl harvest is federal and state-regulated, and seasons and bag limits often change annually. There 
is a special early Canada goose season to harvest resident birds before migrants pass through. Fort Bragg 
has no managed blinds for hunters. 
 
Objective. Establish and manage blinds for waterfowl hunting if the marsh is developed in the Overhills 
tract. 
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9.5.1.3.4 Gray and Fox Squirrels 
 
Gray and fox squirrel populations are directly related to den accommodations and the quality of available 
 mast. Squirrel populations on Fort Bragg are stable. Fox squirrels are a trophy species with only 50-100 
harvested annually. Annual gray squirrel harvest is 300-400. There is concern over the effects of growing 
season fires on gray squirrel habitat.  
 
Both species’ seasons open in mid-October, but the gray squirrel season runs through January while the 
fox squirrel season goes through December. The daily bag limit is eight for gray squirrels (75 per year) 
but only one for fox squirrels (10 per year).  
 
9.5.1.3.5 Eastern Cottontail/Swamp Rabbit 
 
Eastern cottontail numbers are generally depressed throughout the region, basically following the same 
pattern as quail. Swamp rabbit populations are stable. The season is from late November through 
February. The daily bag limit is five, 75 per season. 
 
Objective. Evaluate rotational hunting for rabbit hunting, in the same manner as for quail (Section 
9.5.1.3.1). Close areas concurrently for quail and rabbits.  
 
9.5.1.3.6 Other Species 
 
Hunting pressure for the raccoon, opossum, fox, bobcat, woodcock, coyote, and crow is light. State-
established seasons and bag limits are used. Most harvest is incidental to other hunting. Only a few 
hunters pursue raccoons and opossums, but these are some of the most avid hunters on post. Raccoon 
numbers are very susceptible to disease-caused “boom-bust” cycles. Woodcock hunting is good in some 
years. There is no closed season on coyotes, but hunters must be signed out to hunt another game species. 
Crows are hunted only on Thursdays through Saturdays during the season. 
 
9.5.1.4 Fish 
 
Section 7.2.4 lists Fort Bragg fisheries habitats. Each lake is subject to population fluctuations over the 
short and long term, stemming from fish harvest, enforced regulations, stocking, fish kills, pond 
productivity, aquatic weed infestation, etc. Primary species emphasized in the Fort Bragg fisheries 
program are largemouth bass, bluegill, and channel catfish.  
 
Objective 1. Regulate harvest to ensure that fish populations in each lake can support the fishing pressure 
they receive. 
 
Objective 2. Regulate fish harvest to maintain optimum fish populations, establish harvest objectives in  
terms of fish taken per hour, and analyze creel data to determine effort, success, and harvest of individual 
species by lake.  
 
Objective 3. Update fish population data annually using fisheries and/or creel surveys (Section 8.3.2).  
 
9.5.1.4.1 Fish Harvest Management 
 
Lakes, ponds, streams, and rivers are available for recreational fishing, provided they are not closed due 
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to military training, fisheries management, renovation, or other activity. Fishing regulations are identical 
to State limits, except for channel catfish in managed catfish lakes. Channel catfish are unprotected in 
North Carolina, and since Fort Bragg is intensively managing four lakes for channel catfish, there are 
daily limits and minimum lengths. 
 
Objective. Designate fish harvest for each body of water by daily take, possession, and length limits for 
each recreational fish species.  
 
9.5.1.4.2 Fish Population Control 
 
There has been little need for direct control of undesirable species in Fort Bragg lakes. In 1995 Fort Bragg 
used drawdowns in Holland and Simmons lakes to concentrate undesirable fish and allow bass predation 
to resolve the imbalance. Surveys in 1996 showed no difference due to these treatments. 
 
Objective. Use rotenone or other approved chemicals if control of undesirable species is needed.  
 
9.5.1.4.3 Fish Stocking 
 
Stocking is used to establish fish populations in new or renovated lakes and to maintain channel catfish in 
intensively managed lakes. All stocked fish are commercially obtained.  
 
Objective 1. Stock channel catfish annually in the four intensively managed catfish lakes at a rate of 
1,000 per acre using fish 12 inches or longer. Stock catfish in bass/bluegill lakes at an annual rate of 200 
per acre using 10-12-inch fish.  
 
Objective 2. Stock grass carp as needed (Section 9.4.4.6). 
 
Objective 3. Stock new or renovated lakes at a per-acre rate of 700 bluegill, 300 redear sunfish, 100 
channel catfish, and 100 largemouth bass. 
 
9.5.2 Endangered, Threatened, and Other Species of Special Concern 
 
This section includes population management of endangered, threatened, and other species of special 
concern, unless they have been discussed elsewhere. Section 9.2, Forest Management, and Section 9.11.4, 
Prescribed Burning, are particularly applicable to management of habitat for the RCW. 
 
Unless stated otherwise, information in this section is taken from the Endangered Species Management 
Plan (XVIII Airborne Corps and Fort Bragg, 1997d). The Endangered Species Management Plan 
includes an implementation schedule, compliance schedule, and budget estimates. 
 
9.5.2.1 Endangered Animal Population Management Programs 
 
9.5.2.1.1 Red-cockaded Woodpecker 
 
Background 
 
The overall objective of RCW management on Fort Bragg and Camp Mackall is to protect and enhance 
existing populations and associated habitat while focusing on expansion of the species into formerly 
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occupied or unoccupied suitable habitat. In accordance with the Management Guidelines for the Red-
cockaded Woodpecker on Army Installations (Department of Army, 1996) the RCW management 
program is implemented on seven primary fronts: 
 
• protection, 
• population growth, 
• management of nesting habitat (see Section 9.2.2), 
• management of forage habitat (see Section 9.2.2),  
• inventory and monitoring (see Section 8.3.3.1), 
• compliance (see Section 1.2), and 
• regional planning (see Section 9.1.1). 
 
RCW management will use HMAs, described in Section 7.2.3.  
 
Population Status  
 
The Sandhills RCW population is comprised of two relatively distinct subpopulations. The primary gap 
between the subpopulations is between Camp Mackall and Fort Bragg. There is very little interchange 
between these two subpopulations. Moreover, the potential for restoration of this area is quickly 
disappearing and may never be restored (Doerr et al., 1995). 
 
While RCW habitat management and protection will occur on both Fort Bragg and Camp Mackall, 
population goals and associated management intensity, apply only to Fort Bragg proper. The Camp 
Mackall subpopulation is managed as a support population. Fort Bragg fully supports translocation of 
RCWs between the two subpopulations if and when the USFWS determines that this is necessary. Map 
6.8.4.1.1 depicts demographic continuity within Fort Bragg. Developing and potential gaps are apparent. 
Habitat Management Areas in these gaps will be priority for management. Recruitment clusters within 
these gaps will be provisioned with adequate cavities, and significant silvicultural treatments will be 
undertaken. The Greenbelt was established to provide linkage between the Northeast Area and the 
western portion of the installation. Establishing RCW groups in recruitment sites in the Greenbelt will 
ensure linkage of these areas. The Greenbelt will be considered a special emphasis area with management 
efforts prioritized accordingly. 
 
Habitat  
 
RCW habitat will be managed in a tiered approach. Tier 1 consists of cluster and recruitment stands, and 
tier 2 consists of forage stands. Both tiers rely on uneven or two-aged silviculture techniques for stand 
management. Instead of a designated replacement stand, replacement cavity trees are assured across a 
larger area through retention of relicts and other potential cavity trees and selective thinning. Section 
6.8.4.1.1 includes a summary of RCW habitat requirements on Fort Bragg.  
 
The long-term goal is to provide optimum forage and nesting habitat contiguous with, and as close as 
possible to, each cluster. Proper silviculture is key to improving habitat consistent with this long-term 
goal, even if this reduces forage below guidelines in the short-term. This, in conjunction with planned 
forest management (Section 9.2) will ensure that habitat quality and quantity will be sufficient to achieve 
and maintain long-term population goals. 
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Current forage guidelines, combined with cluster density on Fort Bragg, limits establishing recruitment 
sites to the interstitial space that is not partitioned as required forage habitat for active clusters. Fort Bragg 
has identified 45 recruitment sites where guidelines requirements may be met without encroaching on 
active cluster partitions. Recruitment clusters must meet the Henry forage requirements prior to 
provisioning with artificial cavities. Therefore, establishment of recruitment clusters is limited to these 45 
 locations or completely unoccupied (new) areas until new guidelines are available or until habitat 
requirements can be met in smaller habitat partitions (i.e. older forest stands). These 45 sites have been 
prioritized for treatment. 
 
Management Goals and Objectives 
 
The following management goals and objectives are summarized from the Endangered Species 
Management Plan (XVIII Airborne Corps and Fort Bragg, 1997d). They are not intended to replace more 
detailed wording within the ESMP. 
 
Population Stabilization and Growth Strategies 
 
Red-cockaded woodpeckers occupying Camp Mackall and the Northeast Area of Fort Bragg continue to 
be areas of concern for genetic and demographic isolation. Data document that Camp Mackall birds are 
considered a part of the Sandhills West subpopulation, while Fort Bragg proper birds are part of the 
Sandhills East subpopulation. The Greenbelt corridor is a possible link between groups located in the 
Northeast Area with the rest of the Fort Bragg subpopulation. Whether or not birds are moving between 
the Northeast Area and Overhills has not been determined, and it is also unknown whether birds from 
Overhills and the rest of the Fort Bragg population are linked and if so, to what degree. Fort Bragg is 
working with researchers using the recently developed Letcher et al. model to examine the demographic 
viability of these areas. 
 
The 436 clusters involved in the Fort Bragg RCW management program includes 355 active and primary 
recruitment clusters, as well as 81 supplemental recruitment clusters as part of the post’s share of the 
regional recovery goal. However, these population goals exclude 45 currently active clusters and 15 
unoccupied sites on Overhills. Fort Bragg will work with the USFWS to determine how RCW groups on 
Overhills effect Fort Bragg’s mission-compatible goal. 
 
Goal 1. Identify, define, and actively manage 355 clusters on Fort Bragg proper as the mission-
compatible goal. Consider using the same procedures to establish population goals to include Overhills. 
Appendix E of the ESMP describes RCW Habitat Management Units and population goal procedures. 
Appendix H of the ESMP shows historical/abandoned clusters tentatively removed from management. 
 
Objective 1. Manage 269 currently active clusters, subject to training restrictions described in Appendix 
C of the ESMP. 
 
Objective 2. As a long-term objective, identify and manage 86 primary recruitment clusters, providing 
the same protection as for active clusters. Enhance habitat and provide artificial cavities in at least seven 
primary recruitment sites per year, contingent upon available habitat. The number of primary recruitment 
sites on Fort Bragg (excluding Camp Mackall and the Overhills) will increase until there are 86 primary 
recruitment clusters, all subject to training restrictions. 
 
Objective 3. As a long-term objective, identify and manage an additional 81 supplemental recruitment 
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clusters. These clusters will be essentially invisible to training and will never have training restrictions 
applied. Occupied supplemental recruitment clusters will be subject to incidental take provisions. Apply 
all forage and nesting habitat enhancements equally to primary and supplemental recruitment clusters. 
Enhance habitat and provide artificial cavities in at least three supplemental recruitment clusters per year, 
contingent on available habitat, or at a rate equal to one-half the primary recruitment cluster establishment 
rate.  
 
Objective 4. Coordinate with USFWS to determine population goals to include RCW groups and 
potential management categories for unoccupied clusters on Overhills.  
 
Objective 5. Select RCW recruitment clusters with the greatest potential for reactivation. Incorporate 
ecological, socioeconomic, and institutional considerations in selection of clusters and cluster location. 
Prioritize clusters using the following criteria: adequate foraging habitat; adequate nesting and roosting 
habitat; quality stand conditions, including structure (open stands, wire grass ground cover, etc.), function 
(disturbance regime), and species composition (canopy and midstory); stand age classes >60 years; stands 
between 40-80 BA; close proximity to active and breeding groups; proximity to dispersal pathways; 
demographic/genetic connectivity; history of cluster activity (activity or breeding status); minimal or no 
conflicts with military training; minimal or no potential conflicts with agency mission; and effects on 
amenities and commodities of land users and stakeholders. 
 
Goal 2. Continue investigating opportunities to lease or purchase additional land to reduce training 
density. 
 
Objective. Support acquisition of additional tracts of land and evaluate cooperative agreement and 
conservation easement opportunities. Count active clusters on these lands towards meeting Fort Bragg’s 
Mission Compatible Goal since training is the priority for future land acquisitions. 
 
Goal 3. Mark all RCW sites outside dudded impact areas. Ensure cavity trees are mapped and clearly 
marked on the Sandhills Game Lands due to military training activities. 
 
Objective 1. Mark all cavity/start trees and post warning signs in all active and primary recruitment 
clusters. Incorporate training restrictions within clusters in accordance with RCW Guidelines (Department 
of Army, 1996) and Fort Bragg Regulation 350-6. Mark cavity trees in supplemental clusters differently 
than active and primary recruitment cavity trees to facilitate inspections, protection, and management 
activities. 
 
Objective 2. Maintain all protective marking following wildfires, prescribed fires, or other loss of 
marking. 
 
Objective 3. Coordinate with the North Carolina Wildlife Resources Commission to mark RCW cavity 
trees on the Sandhills Game Lands. 
 
Goal 4. Develop a program for translocation of RCWs on Fort Bragg and Camp Mackall if necessary and 
participate in regional translocation/recovery efforts when possible. 
 
Objective 1. Investigate and define criteria for translocation of RCWs under different management/ 
conservation situations, including clusters in the Green Belt, inactive clusters managed for reoccupation, 
isolated solitary male groups, and clusters between Fort Bragg and the Sandhills Game Land sub-
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populations, if determined necessary. 
 
Objective 2. Schedule clusters in the Green Belt special emphasis area for translocations. Other intra-
population movements will be considered if it is determined, through annual cavity tree updates or other 
monitoring, that there is insufficient movement of birds in critical demographic links. Efforts will be 
made to translocate birds to these critical clusters if there is no movement of birds for at least two seasons 
and they meet appropriate roosting/nesting and foraging habitat conditions. 
 
Objective 3. Support regional recovery translocation efforts when possible, emphasizing the gap between 
western Fort Bragg and the Sandhills Game Land/Camp Mackall sub-populations. 
 
Objective 4. Ensure that personnel are professionally trained in translocation techniques and monitoring 
requirements. 
 
Goal 5. Establish an active/inactive RCW cluster ratio of 80 percent or more. 
 
Objective 1. Continue the annual cavity tree monitoring program to identify areas where specific 
management actions and techniques can be implemented to maximize cluster activation and stabilization. 
 
Objective 2. Develop and implement a suite of management techniques tailored to individual cluster 
prescriptions. Refine prescriptions as monitoring indicates. 
 
Goal 6. Establish, maintain, and document a breeding/active RCW cluster ratio of 80 percent or more. 
 
Objective 1. Monitor at least 25 percent of active cluster sites annually to determine breeding status, 
productivity rates, and other demographic parameters.  
 
Objective 2. Evaluate biological, physical, and other characteristics of historically stable, breeding 
clusters to determine a generalized preferred habitat template. This template, in conjunction with 
published preferred habitat definitions, will be the starting point from which current habitat will be rated. 
Using the HMA concept, aggressively manage RCW habitat to provide optimum conditions where 
possible.  
 
Objective 3. Exchange population trend information from the Sandhills region with USFWS, researchers, 
and other parties. 
 
Permits and Reports 
 
Goal 1. Maintain all federal and state banding permits necessary to conduct monitoring and management 
of the RCW population. 
 
Objective 1. Renew the master station permit for Federal Bird Banding Marking and Salvage Permit with 
Authorization for Auxiliary Marking every two years. Continue to band in accordance with the North 
American Bird Banding Manual and coordinate color-band combinations with local researchers. 
 
Objective 2. Renew Endangered/Threatened Species Subpermittee Authorization every two years and 
issue Letters of Authorization to subpermittees. 
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Objective 3. Obtain required permits for RCW translocation efforts. 
 
Objective 4. Renew the State Endangered Species Banding Permit with the NC Wildlife Resources 
Commission (NCWRC) annually. Issue Letter of Authorization to subpermittees.  
 
Objective 5. Annually renew the Nesting and Roosting Enhancement Permit with the NCWRC and issue 
Letter of Authorization to subpermittees. 
 
Goal 2. Submit required reports. 
 
Objective 1. Submit annual reports of capture/banding to the USFWS Southeastern Regional Director, 
RCW Coordinator, NCWRC, and others as required. 
 
Objective 2. Submit annual reports of nesting and habitat enhancement efforts, population trends, and 
management progress to USFWS , NCWRC, Department of Army, and others as required. 
 
Objective 3. Report RCW mortality to appropriate state and federal agencies by the next working day. 
Continue to report ESA violations through the Staff Judge Advocate. 
 
Objective 4. Immediately notify USFWS and FORSCOM in the event of any incidental take. Notify the 
USFWS and FORSCOM within 30 days of discovering a population decrease of five percent or more. 
Conduct a systematic review of data, including regional trend information, to determine the cause of the 
decrease within 90 days. Initiate consultation with the USFWS if the cause of the decrease is training 
related. 
 
9.5.2.1.2 Saint Francis’ Satyr 
 
The ESMP lists two goals and their associated objectives for management of the Saint Francis’ satyr. The 
below list includes these plus three additional objectives (Goal 2, Objective 4, 5, and 6): 
 
Goal 1. Implement protective measures for the Fort Bragg metapopulation. 
 
Objective 1. Minimize land uses that negatively impact satyr habitat, primarily through management 
practices described for other endangered species on Fort Bragg and wetland restrictions. 
 
Objective 2. Coordinate with Wildlife Branch to conduct routine patrols of known satyr locations during 
flight periods (May/June and July/August). Provide GPS maps and locations to Wildlife Enforcement 
Officers. 
Goal 2. Develop conservation strategies to protect and manage the satyr in consultation with the USFWS. 
 
Objective 1. Review, and revise if needed, the beaver management policy on Fort Bragg to address 
beavers’ role at a landscape level. 
 
Objective 2. Establish additional colonies in suitable habitat compatible with the military mission. 
 
Objective 3. Obtain federal and state permits as required. 
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Objective 4. Determine optimal burn frequency and timing in St. Francis’ satyr habitat and support 
research on the butterfly's life history and population dynamics. 
 
Objective 5. Initiate a 3-year recovery project in association the North Carolina Heritage Program to 
include the following: 

· monitor St. Francis’ satyr sites for appearance of first adults during two flight periods 
annually, 

· trial marking of Georgia satyrs, 
· conduct mark-recapture study, 
· evaluate habitat manipulation experiment, 
· conduct and evaluate vegetation analysis for core areas, and 
· initiate St. Francis’ satyr larval rearing. 

 
Objective 6. Buffer known active St. Francis’ satyr colonies outside impact areas. 
  
9.5.2.2 Federally Endangered Plant Management 
 
The Fort Bragg Endangered Species Management Plan (ESMP) (XVIII Airborne Corps and Fort Bragg, 
1997d) provides management goals and objectives for the federally endangered Michaux’s sumac, rough-
leaved loosestrife, and American chaffseed. The following goals are common to the above listed species: 
 
Goal 1. Maintain stable and expanding populations of Michaux’s sumac, rough-leaved loosestrife, and 
American chaffseed on Fort Bragg and Camp Mackall. 
 
Goal 2. Improve management decisions and determine research needs through investigation of Michaux’s 
sumac, rough-leaved loosestrife, and American chaffseed genetics, biology, and ecology. 
 
9.5.2.2.1 Michaux's Sumac 
 
The ESMP lists the following specific objective for the management of Michaux’s sumac: 
 
Objective. Determine stable population levels. If for three consecutive years, the median stem number 
falls below 50 percent, take management action after consultation with the USFWS and other pertinent 
experts. Expand populations by managing habitat based on current knowledge of  Michaux’s sumac 
preferred growing conditions, as determined from more robust “natural” sites. Focus management on 
maintaining open forest canopy, high understory light environment, and few invasive hardwoods using 
site-specific prescribed burning, selective timber thinning, and hand clearing. Use stand basal area and 
percent canopy cover as primary variables to prioritize sites for habitat management. 
 
9.5.2.2.2 Rough-leaved Loosestrife 
 
The ESMP lists the following objectives for the management of rough-leaved loosestrife: 
 
Objective 1. Determine stable population levels. If for three consecutive years, the median stem number 
falls below 40 percent, take management action after consultation with the USFWS and other pertinent 
experts. As genetic and demographic information becomes available, modify management to increase 
populations through clonal recruitment and expansion, sexual reproduction, and genotypic diversification. 
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Objective 2. Maintain open habitats with winter and growing season prescribed burns on a minimum 
three-year rotation. In small, localized areas, hand-clear woody vegetation. Use percent canopy cover, 
basal area, and plant vigor measurements as primary variables to prioritize sites for habitat management. 
Target  habitat conditions to a basal area for overstory hardwoods and pines from 20 to 40 feet²/acre. 
 
Objective 3. Protect rough-leaved loosestrife sites from erosion and siltation impacts through: a) 
prioritizing endangered species sites experiencing siltation impacts for erosion control projects; b) 
excluding mechanized digging from within 100 feet of bodies of water and waterways; and c) monitoring 
sites for potential siltation impacts and prioritizing sites for preventative measures. 
  
9.5.2.2.3 American Chaffseed 
 
The USFWS has designated American chaffseed a priority species due to an apparent rapid decline in 
both number of occurrences and individuals rangewide. As a major population center, Fort Bragg will 
aggressively implement known management needs of this species through frequent burning and 
maintaining open canopy and understory. The ESMP lists the following objectives for the management of 
American chaffseed: 
 
Objective 1. Determine stable populations as described in Section 8.2.5.1.3. If for three consecutive 
years, the median stem number falls below 40 percent, take management action after consultation with the 
USFWS and other pertinent experts. As genetic and demographic information becomes available, modify 
management to increase populations through clonal recruitment and expansion, sexual reproduction, and 
genotypic diversification. 
 
Objective 2. Maintain open habitats with winter and growing season prescribed burns on a minimum 
three-year rotation. In small, localized areas, hand-clear woody vegetation. Use percent canopy cover, 
basal area, and plant vigor measurements as primary variables to prioritize sites for habitat management. 
 
Objective 3. Protect American chaffseed sites from erosion and siltation impacts through: a) prioritizing 
endangered species sites experiencing siltation impacts for erosion control projects; b) excluding 
mechanized digging from within 100 feet of bodies of water and waterways; and c) monitoring sites for 
potential siltation impacts and prioritizing sites for preventative measures. 
 
9.5.2.3 Federal Species of Concern 
 
Sections 6.7.7.2 and 6.8.4.2 contain lists of Federal Species of Concern that occur (plants and animals) or 
may occur (animals) on Fort Bragg. Those species which are listed as “may occur” are such due to the 
presence of suitable habitat.  
 
Objective. Consider Federal Species of Concern in all Army actions, per Army Regulation 200-2. As 
described in Section 8.2.5.2, monitor Pickering’s dawnflower, Georgia indigo-bush, Sandhills pyxie-
moss, and Sandhills milkvetch. 
 
9.5.2.4 State-protected Species 
 
Sections 6.7.7.2 and 6.8.4.2 contain lists of State-protected species that occur (plants and animals) or may 
occur (animals) on Fort Bragg. Those species which are listed as “may occur” are such due to the 
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presence of suitable habitat.  
 
Objective. Consider State-protected species in all Army actions, per Army Regulation 200-2. 
 
9.5.3 Furbearer/Predator  Management 
 
Predator census at Fort Bragg is discussed in Section 8.3.5. 
 
9.5.3.1 Predator Control 
 
No predator control program is planned. Feral and/or stray cats and dogs can have a severe impacts on 
wildlife populations if uncontrolled. Environmental compliance officers are authorized to remove such 
animals if they cannot capture them. 
 
The subject of predation and its effects on wildlife populations has received increased attention in the 
wildlife profession recently. For example, recent studies have documented substantial increases in quail 
species populations through reduction in nest predator populations. 
 
Objective. Develop a strategy to evaluate effects of predation on wildlife. Apply experimental treatments 
and research as needed. 
 
9.5.3.2 Trapping 
 
Trapping is not permitted on Fort Bragg. 
 
9.5.4 Other Priority Wildlife Species Management 
 
Nongame species management will employ a species prioritization system (Section 9.1.3). This system is 
designed as an extension of the Partners in Flight priority system, developed for neotropical migrants and 
other landbirds. Fort Bragg will apply the same approach to prioritizing all vertebrate wildlife species. 
Species prioritization will be used to identify target species for each habitat class (Section 6.7.5). Life 
requisites for target wildlife species will then be considered in the HMA prescription process to develop 
and implement forest management plans both within habitats and at the habitat landscape level.  
The HMA prescription process (Section 9.1.2), forest management (Section 9.2), and other land 
management programs will incorporate strategies for production of wildlife food, cover, and 
nesting/roosting habitats. Forest-wide management to encourage forested grassland characteristics and 
increase habitat heterogeneity and interspersion will benefit many priority species. LRAM and other 
training land management will work to maximize wildlife habitat values of training areas when it does not 
compromise training and/or land maintenance activities. For example, drop zone management provides 
exceptional, regionally unique, grassland habitats for resident and migrant birds. Management plans will 
be developed for individual and/or groups of priority species with special habitat needs in addition to 
what will be provided through these forest-wide strategies.  
 
Fort Bragg has initiated some of the only research conducted on Sandhills nongame wildlife habitat 
relationships. This habitat modeling and habitat association research will be applied to determine the 
habitat needs and potential limiting factors for priority species. Habitat modeling will be applied to 
predict post-treatment habitats and wildlife population responses.  
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As an adaptive management program, the HMA prescription process will include monitoring programs 
(sections 8.3.2 (fish), 8.3.4 (nongame birds), and 8.3.5 (other nongame species)) to assess the 
effectiveness of management activities toward the promotion of priority wildlife species. Monitoring will 
be designed to detect both treatment responses and long-term population trends. Evidence of declining 
numbers of nongame will result in the development of research and/or special management programs for 
these individual or groups of species. 
    
Objective. Utilize species prioritization, habitat modeling, and population monitoring projects to 
determine wildlife management needs, and measure management effectiveness and land use impacts for 
priority species. Develop and implement focused or specialized adaptive management plans for priority 
species or groups of species as needed. 
 
9.6 Wetlands Management 
 
Wetlands protection is required by Executive Order 11990, Protection of Wetlands. As defined and 
described in Section 6.7.8, Fort Bragg and Camp Mackall has 10,882 acres of wetlands. Protection and 
maintenance of existing habitat are the primary thrust of wetlands management on Fort Bragg. The 
quality of wetland watersheds affects the quality of downstream wetland plant and animal communities. 
 
9.6.1 Wetlands Protection 
 
Environmental clearance review is the primary means of detecting threats to wetlands on Fort Bragg. The 
Senior Wildlife Biologist, Projects Branch reviews actions which may affect wetlands. Reviews come 
from several sources: engineer work orders, service orders, military training plans, NEPA documentation, 
major construction plans, etc. In many cases projects with potential to affect wetlands are passed to the 
Soil Conservationist, Projects Branch for review and recommendations. If necessary, projects with 
potential impacts are referred to the Corps of Engineers (Wilmington District) to determine if 
jurisdictional wetlands are implicated, establish mitigation procedures, and/or obtain permits. Wetland-
affecting projects require NEPA documentation (Chapter 15).  
 
Activities in wetlands which require federal permits include, but are not limited to: placement of fill 
material, ditching activities when the excavated material is sidecast, mechanized land clearing, land 
leveling, most road construction, and dam construction. The Corps of Engineers’ permit process requires 
coordination with the USFWS and the State Historic Preservation Office (SHPO) to allow for the 
assessment of potential impacts to protected species and cultural resources. If wetland-affecting actions 
are less than 0.33 acres and are under a nationwide permit, telephonic coordination with the Corps of 
Engineers is often used. Other actions may require a written permit, prepared by the Senior Wildlife 
Biologist.  
 
Range Regulation 350-6 provides considerable protection of wetlands from military training damage. 
Excerpts include, “Earth-disturbing activities (including tank ditches, demo shots, trenches, TOC 
positions, and vehicle defilade positions) are prohibited ... within 100 feet of streams, rivers, ponds, lakes, 
and other natural waterways. Individual hand-dug foxholes can be dug within 100 feet of streams and 
natural waterways, unless ... standing water results within the first two feet of digging. Mechanical earth-
disturbance or demolitions must be identified to Range Division and approved prior to training.”  
 
Goal. Protect wetlands to ensure “no net loss” per Executive Order 11990. 
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Objective 1. Continue the environmental clearance review process to protect wetlands. 
 
Objective 2. Provide certified jurisdictional wetland delineations (and permit application, if necessary) 
before construction occurs in a suspected wetland.  
 
Objective 3. Work directly with troop units to ensure compliance with wetlands provisions within Range 
Regulation 350-6, using the Wildlife Biologist stationed at Range Branch. Refer training activities to the 
Projects Branch, PWBC if the activity cannot be designed to avoid wetland effects. 
 
9.6.2 Wetlands Management and Restoration 
 
The most significant impact upon wetlands on Fort Bragg stems from watershed erosion and subsequent 
silting of low lying areas and streams. Other sections of this INRMP have provisions to protect water 
quality and, therefore, wetlands. Provisions are found within Training Requirements Integration (Section 
9.1.4), Water Quality (Section 9.7), Land Rehabilitation and Maintenance (Section 9.8.2), and Soil 
Resources Management (Section 9.8).  
 
North Carolina’s Forest Practices Guidelines Related to Water Quality (North Carolina Division of 
Forest Resources, 1979) include recommendations for streamside management zones, stream crossings, 
access roads, timber harvest, site preparation, reforestation, prescribed burning, wildfire suppression, and 
chemical treatments, all of which may affect wetlands (Section 9.2.11). 
 
Goal. Manage wetlands to ensure “no net loss” per Executive Order 11990. 
 
Objective 1. Develop wetland management plans for individual wetlands, including wetland inventory, 
evaluation of condition, determination of target conditions, management strategy, and a monitoring 
program. Use the degree of progress during the plan period with this planning and implementation to 
determine Fort Bragg’s success in adding active management of individual wetland sites to its program of 
protecting wetlands from damage.  
 
Objective 2. Restore about 10 acres of wetlands, dissected by Manchester Road, damaged by siltation 
northwest of Sicily Drop Zone, on an unnamed tributary of Little River. Remove about 16,000 cubic 
yards of silt during FY 99-00. 
 
Objective 3. Evaluate options for restoration of 140 acres of drained wetlands on the Overhills tract.  
 
Objective 4. Incorporate BMPs into all forest product availabilities for inclusion in Corps of Engineers 
contracts for forest harvest on Fort Bragg. 
 
Objective 5. Investigate the development of a wetland mitigation bank. 
 
9.7 Water Quality 
 
Water quality reflects environmental pollution, including sedimentation. Fort Bragg has its own drinking 
and other-use water supply system and reasonably high quality surface and ground water (sections 4.3 
and 6.5), and it intends to preserve that quality. Section 8.4 describes water quality monitoring. 
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AR 200-1 establishes the following objectives for water resources on Army lands relating to natural 
resources management:  
 
• Control or eliminate runoff and erosion through sound vegetative and land management practices. 
• Consider nonpoint source pollution abatement in all construction, installation operations, and land 

management plans and activities. 
 
Below sections specifically deal with actions taken by natural resources organizations with regard to 
water quality. The Environmental Branch is responsible for monitoring pollution levels and pollution 
control. Erosion control is the responsibility of the Projects Branch.  
 
Most of these laws and regulations are not the responsibility of natural resources organizations at Fort 
Bragg, and are thus not within this INRMP. Groundwater management consists of restoration projects 
associated with individual sources of pollution. These projects are not considered as natural resources 
management and are not included within this INRMP.  
 
Range Regulation 350-6 provides considerable protection of water quality from sedimentation as a result 
of military training damage, as noted in Section 9.6.1. In addition, pollution prevention regulations in 
XVIII Airborne Corps and Fort Bragg Regulation 200-1 minimize threats to water quality from spills and 
improper disposal of toxic materials. The Wildlife Biologist at Range Branch is generally responsible for 
working directly with troop units to ensure compliance with these provisions. 
 
There are other provisions within this INRMP which will specifically reduce negative impacts to water 
quality or mitigate such damage. These are found in sections 9.14 - Training Requirements Integration, 
9.2.15 - Best Management Practices, 9.6 - Wetlands Management, 9.11 - Pest Management, 12.1 - 
Military Personnel Awareness, and 15.0 - NEPA. Goals and objectives for the use of natural resources to 
protect water quality are included in Section 9.7. 
 
9.8 Soil Resources Management 
 
9.8 1 Environmental Compliance 
 
Erosion is Fort Bragg’s most significant long-term environmental issue. As described in Section 6.4.3, 
soils on the post are often highly susceptible to erosion, and the Fort Bragg mission has requirements that 
exacerbate erosion due to land clearing, particularly for drop zones. The extensive firebreak and trail 
system add significantly to the erosion problem. Endangered species and important natural community 
protection issues are often involved with eroding soil as is wetlands protection. 
 
Fort Bragg has a Soil Conservation Master Plan (XVIII Airborne Corps and Fort Bragg, undated A) for 
FY 96-00. This INRMP updates and replaces this separate plan.  
 
This section specifically deals with compliance aspects of erosion and soil resources management. LRAM 
(Section 9.8.2) involves repair and prevention of damage to military training lands, but it specifically 
precludes soil erosion that is a matter of compliance. 
 
9.8.1.1 Planning and Implementation 
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Fort Bragg uses a watershed planning and management approach to soil conservation. This watershed 
approach is based on water quality and considers effects that individual site characteristics and restoration 
techniques may have on ecosystem integrity and/or the training mission within watersheds.  
 
Much of the discussion with planning and implementing LRAM projects (Section 9.8.2) is applicable to 
erosion control projects. Soils management is the responsibility of the Soil Conservationist, Projects 
Branch. The Soil Conservation Planning Board is used to coordinate and help design and prioritize 
projects as described in Section 5.1.10.6. Both the Range Branch biologist and the Projects Branch work 
with troop units and others to provide protection of project sites. The PWBC work order (Form 4283) 
process is used to plan, coordinate, track, and implement soil conservation projects. Appropriate NEPA 
documentation and permits are provided via the Projects Branch.  
 
The North Carolina Division of Environmental Management identified problems with turbidity in water 
courses downstream of Fort Bragg beginning in 1989 and issued notices of violation for exceeding water 
quality standards for turbidity. These turbidity problems were attributed to erosion during precipitation. In 
1991 agreement was reached between Fort Bragg and the State of North Carolina on a program to 
mitigate erosion and resolve turbidity problems. This has been an ongoing program throughout the post 
and has included analysis, design, and project implementation for the following watersheds as identified 
by the State of North Carolina. 
 
Beaver Creek                              Jumping Run Creek                               Mill/Deep Creek 
Big Branch Creek                       James Creek - UT                                  Mott Lake (Nicholson Creek) 
Bones Creek                               Kiest Lake                                              Puppy Creek 
Bonnie Doone Lake                    Little River                                            Smith Lake/Cross Creek 
Carvers Creek                             Little Rockfish Creek                            Stewart’s Creek 
Gibson Creek                              McDuffie Creek                                    Rockfish Creek 
Juniper Creek                              McPherson Creek                                 UT Sicily DZ 
This above list has been significantly modified due to major improvements to many of these watersheds. 
Bonnie Doone Lake and Smith Lake/Cross Creek are no longer priorities due to repairs. 
 
Critical to watershed planning is evaluation of water quality within each of the 62 watersheds on Fort 
Bragg. Section 7.2.2 lists these watersheds and their acreages. Sections 8.4.1 and 8.5 note that the post is 
preparing to implement a detailed stream sedimentation monitoring program. These watershed water 
quality data will be used to choose priority watersheds for site-specific projects. Highest priority 
watersheds have a direct impact on water quality and the health and welfare of the military and civilian 
community in and around Fort Bragg.  
 
The Soil Conservation Planning Board uses a prioritization matrix to evaluate watersheds. Appendix 
9.8.1.1 describes this matrix and shows the listing of the 10 priority watersheds on the post as of FY 97. 
This is a dynamic process that is capable of using limited resources in a very effective manner. For 
example, in 1995 Bonnie Doone, Big Branch, and Cross Creek watersheds were the top three priorities. 
Now, due to emphasis on these watersheds, none of the three are in the top 10 priority watersheds.  
 
Some projects in nonpriority watersheds require treatment due to significant impacts to water quality 
and/or training. These will be accomplished along with emphasis on the top 10 watershed projects. 
 
Each watershed on Fort Bragg will be analyzed. This information will be used to develop a single, 
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comprehensive land restoration and maintenance project list for each watershed. Until all watersheds and 
sites have received full evaluation, the list will contain projects derived from preliminary evaluations, as 
shown in Appendix C of the Soil Conservation Master Plan (XVIII Airborne Corps and Fort Bragg, 
undated A). These watershed action plans will be the basis for supporting annual and special funding 
requests. 
 
9.8.1.2 Goals, Objectives, and Projects 
 
PWBC Maintenance Division has responsibility for maintenance of main roads, and Natural Resources 
Branch is responsible for forest access trails and firebreaks. Both categories are important to natural 
resources management in that they are needed for natural resources management, prescribed burning, 
management unit boundary marking, wildfire suppression/prevention, and recreational access. 
 
Maintenance and upgrade of main roads, firebreaks, and trails is a significant soils management project 
since drainage associated with these access routes are likely the most significant source of erosion on Fort 
Bragg. PWBC is continuing to upgrade and maintain range roads, trails, and firebreaks. Section 9.11.5 
describes specific projects planned by the Natural Resources Branch during the plan period for 
maintenance of boundaries, trails, and firebreaks.  
 
Implementation of annual work plans is the basis for completion of most soil conservation projects. 
Annual work plans for FY 98-00 are shown in Appendix 9.8.1.2. 
 
Section 17.3 indicates funding to support this INRMP. Calculations used to support costs for soil 
conservation are based on priority watersheds requiring $650,000 each annually and $2,200,000 annually 
for other watershed projects. These estimates will be re-evaluated annually to reflect actual expenses 
during each year. 
 
Goal 1. Protect soil integrity and enhance soil productivity. 
 
Goal 2. Control erosion to the point where State sedimentation standards are met or exceeded. 
 
Goal 3. Stabilize all road shoulders. 
 
Goal 4. Stabilize firebreaks and identify/begin closure and reclamation of those not necessary, while 
providing and maintaining access to Fort Bragg rangeland, using access trails as effective firebreaks. 
 
Goal 5. Implement a comprehensive sedimentation control plan to prevent soil erosion on drop zones, 
ranges, roads, streams and firing positions. 
 
Goal 6. Reduce the cost for site repair and restoration through maximization of bioengineering techniques 
as an alternative to conventional “hard” design and construction methods.  
 
Goal 7. Promote native plant communities and wildlife habitats. 
 
Objective 1. Complete hydrologic and hydraulic studies of major watersheds. 
 
Objective 2. Complete an inventory of drop zones, large areas having inadequate vegetative cover or 
denuded, firebreaks, and tank trails. Evaluate for impacts/degradation and priority for corrective action. 
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Objective 3. Perform water quality studies on major watersheds. Evaluate for impacts/degradation and 
priority for corrective action. 
 
Objective 4. Prevent future occurrences of soil degradation that result in Notices of Violation. 
 
Objective 5. Have all Class 1 rated erosion sites in each watershed in compliance by the end of FY 2000 
and to move Fort Bragg’s soil conservation focus from restoration to maintenance. 
 
Objective 6. Staff the erosion control hit team that will conduct erosion control within PWBC. 
 
Objective 7. Review and update soil conservation portions of this INRMP annually.  
 
Objective 8. Develop a formal Land Restoration Team, which will have access to project implementors 
and others as they are identified.  
 
Objective 9. Continue major projects on drop zones. 
 
Objective 10. Experiment with native and high value wildlife plants in soil stabilization activities, as 
feasible and compatible with training needs and other considerations. 
 
9.8.1.3 Sludge Application 
 
Prior to 1991 sewage sludge from the waste water treatment plant was dried in drying beds and disposed 
of in the land fill. In 1991 the system was changed to a liquid sludge system and under the state permit 
injected into the ground. This was done on all of drop zones and numerous other places on Fort Bragg. 
This was a great improvement over the previous method since: 1) it did not utilize valuable land fill 
space, and 2) areas injected were seeded, and vegetation was established, increasing water infiltration and 
preventing erosion. 

 
The system was changed again in 1998 since the new system produces pelletized sludge that can be 
surface applied. This new system allows Fort Bragg to use the sludge virtually anywhere. 
 
Goal: Reduce costs by not having to buy as much commercial fertilizer and provide for sludge disposal. 
 
Objective. Use pelletized sludge for wildlife food fields and erosion control projects, as feasible.  
 
9.8.2 Land Rehabilitation and Maintenance 
 
LRAM project funding is dependent upon two conditions not existing. If environmental Notices of 
Violation are either pending or existing on a given site, the project is not eligible for LRAM funding. 
Likewise, if a degraded site is not affecting training capability, the project is not eligible for LRAM 
funding. At Fort Bragg, where training is extremely intensive and environmental compliance 
requirements are high, the second LRAM condition is generally easier to meet than the first. If land is 
degraded through erosion and vegetative loss, and it is either in noncompliance with environmental laws 
or not affecting training, it is eligible for environmental funding, as discussed in Section 9.8.1, 
Environmental Compliance.  
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9.8.2.1 Planning and Execution 
 
LRAM projects are prioritized and approved by the Range Officer and ITAM Coordinator at Range 
Branch, Readiness Business Center. NRCS standards are used to help develop projects, and this agency’s 
information on land rehabilitation technology is often used to design projects.  
 
The training area rehabilitation process begins with identification of potential LRAM projects by the Fort 
Bragg ITAM team and Range Officer with additional input from PWBC natural resources personnel. 
LCTA data (Section 8.2.1) and GIS technology (Section 8.6.3) are used to help identify projects as are 
direct communications between Range Branch and troop units. In some cases, specific sites might need to 
be restricted from certain types of  training for the duration of the project. There is no need to close entire 
training areas for LRAM work. Both the Range Branch biologist and the Projects Branch work with troop 
units and others to provide protection of sites with ongoing LRAM projects. Coordination is made with 
other affected entities via the Soil Conservation Planning Board (Section 5.1.10.6) to obtain additional 
project design input and ensure protection of important natural and cultural resource sites. The PWBC 
work order (Form 4283) process is used to plan, coordinate, track, and implement LRAM projects. 
Appropriate environmental documentation, off-post coordination, and permits are provided via the 
Projects Branch.  
 
Revegetation is the critical stage of training area rehabilitation. Commonly used techniques for erosion 
control and establishment of vegetation include seedbed preparation, seeding, mulching, fertilizer 
application, and protection from runoff until vegetation is established. Techniques are specific to each 
project. The use of native species is emphasized in accordance with the Presidential memo on the subject 
(Office of the President, 1994). 
 
There are various options available for implementation of LRAM projects, including outside contract 
(Savannah District COE and CERL), PWBC maintenance crews, Range Branch maintenance crews, troop 
projects, and the Natural Resources Branch. The Natural Resources Branch is usually used for emergency 
(short fuse) projects and to make adjustments to contractor projects with unforeseen requirements. 
 
9.8.2.2 Types of Projects 
 
The four top priorities for LRAM on Fort Bragg are drop zones, firing points, observation points, and 
helicopter landing zones. The objective is to return these sites to training standards. 
 
Drop zone restoration responsibility is a shared ITAM/Environmental responsibility due to the 
compliance nature of some of the problems. Erosion may fall within the responsibility of LRAM if a 
safety hazard develops and there are no violations of water quality standards. Major projects in recent 
years on drop zones have added considerably to the training capability of these areas. 
 
Trees have encroached on firing points and observation points over the years due to lack of maintenance. 
Improvements at these training sites may be possible provided such improvements do not adversely affect 
endangered species. 
 
The act of hovering helicopters over a site creates a tremendous downwash, a special type of wind-
eroding agent. Repeated hover/take-off operations at helicopter landing zones (LZs) can create 
tremendous loads of dust to the point that the dust adversely affects a pilot’s ability to see, a safety hazard 
known as “brown out”. Continued use of helicopter landing zones can result in large depressions that 
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become unsafe for training in addition to causing accelerated soil erosion. 
 
Fort Rucker, Alabama, where helicopter training occurs, developed a process of using rock to control 
rotor wash. Eroded areas are filled with soil within two inches of natural grade. Lime, fertilizer, and seed 
are then applied. Finally, a two-inch blanket of #4 rock is spread evenly over the area. Training can 
resume immediately, because the dolomite protects the restored area and is too heavy to be displaced by 
rotor wash from most aircraft. As time passes and seeds germinate and grow, grass covers the rock and 
restored area. Should drought occur, and the grass decline, the rock remains in place, protecting the site 
until the grass thrives again. 
 
Fort Bragg is implementing this process on its landing zones. Five landing zones were given high priority. 
Flight Landing Strip 2 and Range 79 landing zone are completed.  
 
9.8.2.3 Summary 
 
Fort Bragg has repaired military damaged lands in the past, but LRAM provides a more carefully 
managed, intensive program to accomplish this mission. The nature of military damage is such that 
potential LRAM projects may be created during a very short period, and priorities often change. Range 
regulation 350-1 restricts digging activities, with the exception of hand-dug foxholes, within 100 feet of 
streams, rivers, ponds, lakes, and other natural waterways. 
 
Land rehabilitation is not an option in today’s Army. The future of the some military missions on Fort 
Bragg depends upon achieving the capability to rehabilitate damaged lands and return them to training 
status in a manner that also meets the needs of ecosystem management. The Fort Bragg LRAM program 
will achieve this in the plan period.  
 
Goal 1. Achieve optimum, sustainable use of training lands by providing for land rehabilitation and 
maintenance. 
 
Objective 1. Repair and stabilize the area around Holland Drop Zone (DZ); correct severe erosion, repair, 
and establish vegetation at Nijmegan DZ; revegetate Normandy DZ; and maintain vegetative cover on 
Selerno, Sicily, and Nijmegan DZs. 
 
Objective 2. Complete work on helipads at Sicily Drop Zone, Range 80, and Inverness Flight Landing 
Strip.  
 
Objective 3. Repair and stabilize soils at Pioneer Airfield and the surrounding training area. 
 
Objective 4. Rehabilitate two LZ/PZ/FLSs per year to support rotary wing aircraft operations and 
enhance safety. After rehabilitation, maintain areas through a variety of methods. 
 
Objective 5. Annually construct 3 of 12 low-water gravel crossing sites on Range 63 to allow water flow 
yet still allow tactical vehicles to cross streams safely. 
 
Objective 6. Annually survey 20 percent of training areas and prioritize restoration need by the severity 
of erosion and capability to support maneuver and trafficability. 
 
Objective 7. Annually rehabilitate 25-50 artillery firing positions with organic and external equipment 
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and labor. Clear overgrowth; emplace soil conservation best management practices (BMPs); revegetate; 
and harden access trails. 
 
Objective 8. Restore (design and/or repair) two observation posts (OPs) per year on a five-year rotation, 
with maintenance on second, third, fourth, and fifth years. Restore to usable conditions with removal of 
overgrown vegetation; emplace soil conservation BMPs; revegetate; and harden access to area. 
 
Objective 9. Repair tank trails from Preacher and Longstreet roads to Sicily DZ and along Latham. 
 
Objective 10. Respond to damages after training events, as needed. 
 
Objective 11. Annually contract approximately two project designs associated with large LRAM projects, 
which are too complex to be done in-house. 
 
Objective 12. Implement secondary LRAM priorities (i.e., improvements to ranges to keep them up to 
standards with regard to land stability, hardening stream crossings, inventory and evaluation of firebreaks for 
closure) as top priority projects are concluded or reduced in scope.  

 
Objective 13. Prevent soil erosion within 100 feet of streams and natural waterways. 
 
Goal 2. Implement a comprehensive sedimentation control plan to prevent soil erosion on drop zones, 
ranges and training areas, roads, streams and firing positions. 
Objective. Implement the LRAM plan for soil and water conservation with identified watershed 
priorities. 

 
9.9 Cantonment Management 
 
The cantonment is described in Section 7.1.2. Grounds maintenance and landscaping within the 
cantonment at Fort Bragg are not a responsibility of the Environmental and Natural Resources Division, 
PWBC. However, ENRD natural resources personnel provide technical advice when requested. This 
section deals with those specific actions within the cantonment to directly support the natural resources 
program. 
 
Goal 1. Maintain an aesthetically pleasing cantonment area landscape that maintains natural ecosystem 
functions as much as possible.  
 
Goal 2. Improve quality of life for both humans and wildlife by promoting urban wildlife habitat enhancement. 
 
 
Goal 2. Improve quality of life for both humans and wildlife by promoting urban wildlife habitat 
enhancement. 
 
9.9.1 Grounds Maintenance Operations 
 
Grounds maintenance is the responsibility of the Facilities Maintenance Division, PWBC. The Natural 
Resources Branch provides some support to Grounds Maintenance in form of removal of individual trees 
and reforestation of open areas.  
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Objective. Continue these services as required. 
 
9.9.2 Native Plants Landscaping 
 
Objective 1. Implement existing construction design guide using native plants in landscaping projects. 
 
Objective 2. Design and construct a native landscape demonstration area using wildlife food and cover 
plantings. Include an interpretive trail to educate soldiers and the general public on wildlife values of 
various native landscape plants. Seek funding to develop and implement this project during the next five 
years. 
 
Objective 3. Support the Presidential Memorandum (Office of the President, 1994) on the use of native 
species on federal lands by revising the construction design guide to incorporate environmental and 
economic benefits of native plants..  
 
Objective 4. Review golf course management for wildlife habitat management options and possible 
Audubon Society certification. 
 
9.9.3 No-mow Areas 
 
Reduced grounds maintenance programs involve reduction of mowing and establishment of forest, 
grassland, or wildflower areas to reduce grounds maintenance costs on improved and semi-improved 
grounds. “No-mow” means just what it says... the dropping of an area from the grass mowing cycle. 
These areas are most accepted by the public when they are natural extensions of already wild lands, such 
as narrowing a mowed road shoulder or extending a woody area into improved grounds. The Natural 
Resources Branch has been supporting the Grounds Maintenance Section by converting a few formerly-
mowed areas into forested land. However, Fort Bragg is so intensively used, including open areas within 
the cantonment, that the extent of conversion to no-mow is likely to remain small. The conversion of 
mowed areas to forest is not only a cost-saving measure, but it adds biodiversity to the cantonment, which 
supports the overall natural resources program. 
 
Objective. Work with the Grounds Maintenance Section to identify potential areas for conversion to 
forest. 
 
9.10 Pest Management 
 
Responsibility for pest management on Fort Bragg is primarily within the PWBC. The Environmental 
Officer has been designated as the Installation Pest Management Coordinator. However, the 
Environmental Branch, Wildlife Branch, Endangered Species Branch, Natural Resources Branch, 
Environmental Compliance Specialists, and Golf Course also are involved in pest management programs.  
 
The Natural Resources Branch and Endangered Species Branch use Velpar® to assist in control of 
hardwood species primarily in areas where fire has been ineffective. The Wildlife Branch has several 
responsibilities regarding pest management such as using Rodeo® to supplement grass carp for aquatic 
weed control, participating in Pope Air Force Base and Simmons Army Airfield bird aircraft strike hazard 
management activities, providing  technical assistance with regard to Canada geese, assisting with 
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problems with birds in hangers, responding to wildlife rehabilitation and hazard cases using off-post 
assistance from rehabilitation organizations for proper handling and rehabilitation of injured animals as 
much as feasible, and controlling nuisance wildlife on rangelands, such as beavers which are controlled 
via contract. 
 
Post Veterinary Services works cooperatively with Wildlife Branch to monitor and/or limit potential 
impacts from wildlife related disease such as distemper in foxes and raccoons and rabies in racoons. 
Environmental Compliance Specialists are authorized to control feral, stray, and/or nuisance animals on 
Fort Bragg. Golf Course personnel use pesticides for control of turf pests and undesirable vegetation. 
 
9.10.1 Postwide Pest Management 
 
The installation has a Pest Management Plan (XVIII Airborne Corps and Fort Bragg, undated G), which 
was revised in 1997 and effective in 1998, upon which most of the below discussion is based. This plan 
identifies and prioritizes pests and their destructive effects to determine particular levels of protection. 
 
Goal. Control pest animals to support the military mission, promote sustained ecosystem functionality, 
favor native species biodiversity, and add to the quality of life of the Fort Bragg and surrounding 
communities. 
 
9.10.1.1 Integrated Pest Management and Cantonment Pest Management 
 
Integrated pest management (IPM) is used at Fort Bragg, and typically a combination of IPM techniques 
is required to resolve a problem on a sustained basis. IPM includes the implementation and coordination 
of optimum sanitation, good structural design and maintenance of facilities, mechanical control, cultural 
control, biological control, and regulatory control. 
 
Pest control efforts are implemented on the basis of surveillance. Pest surveys are necessary to determine 
the type of pest, extent of problem, and pest management technique most appropriate for safe, effective, 
and economic control. 
 
The Office of the President (1994) called upon heads of federal agencies to reduce the amount of 
pesticide use by using IPM practices. Fort Bragg has a policy of only using chemical control when non-
chemical techniques are inadequate or impractical. Furthermore, chemical control will not be used as a 
substitute for good sanitary practices or proper building maintenance. 
 
All chemicals used on Fort Bragg are EPA-approved. New construction and pre-treatment of soils and 
materials have made the 50% reduction of pesticide use measure of merit a difficult, if not impossible, 
goal for Fort Bragg to meet. Fort Bragg protection programs, such as using latest architectural techniques, 
pre-treatment of soil, using pressure-treated wood, inspection, surveillance, and record keeping, and 
quality assurance for purchased materials have decreased site-specific use of chemicals, but new 
requirements exceed these savings.  
 
Reduced chemical use is a goal of the pest management program. The installation understands both 
obvious and long term threats to both humans and ecosystem functions from chemical abuses.  
 
The cantonment pest management program is operated solely by the Pest Management Coordinator. 
Historically, the program has been operated by as many as nine pest controllers, one leader, and one 
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foreman. There are certified pest control applicators within the Endangered Species Branch (1), Natural 
Resources Branch (5), and Golf Courses who deal with pest management aspects specific to those 
programs. Contract pest control applicators are utilized for the majority of control activities required on 
Fort Bragg. All Fort Bragg applicators are trained and certified in accordance with the DoD plan for 
certification. Contract personnel are State of North Carolina-certified applicators.  
 
In 1994 the Army approved three Measures of Merit that defined the course of Pest Management 
programs through the year 2000. These are incorporated into the following Fort Bragg goals: 
 
Goal 1. Develop and maintain a pest management plan by the end of FY 97.  
 
Objective. Annually review and update the Fort Bragg Installation Pest Management Plan (IPMP) (XVIII 
Airborne Corps and Fort Bragg, undated G). Incorporate these updates into the plan on a five-year cycle. 
 
Goal 2. Reduce pesticide use as required by guidelines. 
 
Objective 1. Emphasize surveillance before chemical application. 
 
Objective 2. Use more efficient equipment and techniques to reduce chemical volume and toxicity. 
 
Goal 3. Have pesticide applicators DoD-certified prior to pesticide application.  
 
Objective 1. Provide required refresher training and certification training for any new personnel, using 
the Academy of Health Sciences, Fort Sam Houston, Texas or other approved sources for certification.  
 
Objective 2. Ensure contract personnel are State of North Carolina-certified applicators.  
 
9.10.1.2 Forest Pests 
 
The control of insects, diseases, and undesired vegetation associated with forest management on Fort 
Bragg is discussed in sections 9.2.10, Forest Tree Insects; 9.2.11, Forest Tree Diseases; and 9.2.12, 
Herbicide Application. 
 
9.10.1.3 Nuisance Wildlife 
 
Fort Bragg’s policies on predators and their control are discussed in Section 9.5.3.1, Predator Control.  
 
Bird Aircraft Strike Hazard (BASH) programs are administered principally by Pope AFB and Simmons 
Army Airfield personnel. Fort Bragg natural resource personnel have contributed technical assistance to 
these programs in response to specific problems or incidents, and as requested by airfield personnel. 
 
Objective 1. Provide BASH technical support and assistance as needed and as requested to air operations 
of Pope AFB and Simmons Army Airfield. 
 
Deleterious exotic wildlife species have mostly been controllable problems on Fort Bragg. Released and 
feral pets have constituted the majority of control work requirement outside of the cantonment. Housing 
and developed area pest management is conducted via contract and the pest management plan.  
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Objective 2. Monitor, assess, and take corrective or control action as needed for exotic and/or detrimental 
wildlife species. 
 
Problems with endemic wildlife species have mainly involved their use of buildings, such as housing, 
warehouses, and hangers, and problems with Canada geese on golf courses and airfields. Numbers of 
nuisance wildlife cases vary seasonally with migration and/or other seasonal wildlife habits. Case responses 
range from public education to active control activity, both inhouse and by pest management contract. 
 
Objective 3. Provide customer service and education and/or take action as needed, on case-by-case basis, 
for incidents of nuisance wildlife. 
 
Nuisance insect control activity is outlined in the Pest Management Plan or Section 9.2.8, Forest Tree 
Insects of this INRMP. Additional insect problems include parasitic insects and fire ants that are becoming 
established in the area. Current control is limited to prescribed burning; however, other control may be 
warranted in the future. 
 
Objective 4. Monitor, assess, and take corrective or control action as needed for nuisance insect species. 
 
9.10.1.4 Exotic and/or Invasive Plants 
 
Exotic plant locations of kudzu and mimosa have been mapped and will be addressed in the HMA 
prescription process. No control is being conducted at this time, but it is warranted, specifically for kudzu 
due to its aggressive nature. Aquatic weed control is addressed in Section 9.4.4.6. 
 
Objective. Evaluate requirements and conduct control activities for kudzu and other invasive plants as 
needed. 
 
9.10.2 Environmental Considerations 
 
Wetlands and recreational areas often require special precautions when applying pesticides. Watersheds 
are mapped and shown at Map 7.2.2. Recreational areas are well-known.  
 
The presence of endangered or species of concern and their habitat, especially the RCW and Saint 
Francis’ satyr, requires that special precautions be followed closely during any pest management activities 
that could affect these species. Federal law protects bird species, except the starling, English sparrow, and 
pigeon. 
 
Objective 1. Follow precautionary statements on labels regarding contamination of water when pesticides 
are sprayed near wetlands. Implement special requirements for the protection of recreation areas. 
 
Objective 2. Take special precautions during pest management activities that could affect endangered 
species or species of concern. 
 
Objective 3. Coordinate and obtain approval of the USFWS for bird control activity, except for 
unprotected species. 
 
9.11 Forest Fire Management 
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When they occur, wildfires in Fort Bragg/Camp Mackall woodlands have the highest management 
priority. This is essential to maintain the longleaf pine-wiregrass ecosystem on the installation. Due to the 
intensity of troop training activities in the woodlands, approximately 250 actionable forest fires occur 
annually, as shown in Appendix 9.11a, which summarizes forest fires on Fort Bragg since FY 66. 
 
Goal 1. Provide protection for military / civilian personnel, property, and the installation’s woodlands 
lands from destructive wildfires. 
 
Goal 2. Use fire to manage natural resources and restore critical wildlife habitat. 
 
Goal 3. Adhere to Forest Fire Management SOP 3420 (Appendix 9.11b). 
 
9.11.1 Wildfire Management 
 
9.11.1.1 Prevention 
 
Objective. Reduce the number of man-caused fires to the lowest practical level, and ensure prevention 
efforts are on parity with other phases of fire management.  
 
9.11.1.1.1 Publicity 
 
It is important to minimize the number of wildfires. To fully accomplish this, installation personnel and 
those who visit Fort Bragg must be made conscious of the need for fire prevention while at the same time 
understanding the importance of fire on the ecosystem. 
 
Objective 1. Advise Range Control of days when severe forest fire weather is predicted. 
 
Objective 2. Request Range Control to initiate action for suspension of use of tracer ammunition, 
pyrotechnics, and incendiaries until weather conditions become more favorable when forest fire danger 
weather reaches a high potential and fire frequency increases. Limit training due to severe fire weather in 
accordance with provisions within XVIII Abn Corps and Fort Bragg Reg. 350-6 (as shown in Appendix 
9.11.1.1). 
 
9.11.1.1.2 Let Burn Policy 
 
Wildfires that occur during the late April through June growing season are beneficial to the longleaf pine-
wiregrass ecosystem and should be let to burn as long as weather conditions are favorable. 
 
Objective. Use let-burns to maximize beneficial ecosystem effects when weather conditions are 
favorable and the fire can be contained by utilizing natural barriers, trails, firebreaks, or paved roads..  
 
9.11.1.1.3 Forest Fuel Load Reduction 
 
Prescribed fires are used to reduce forest-fuel loads, making it difficult for a wildfire to start and spread 
with the reduced fuel. Should a wildfire occur within three years following a prescribed burn, the fire will 
not burn as intensely and is much easier to contain within a prescribed area due to the limited fuel 
buildup. 
 



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 204 

Objective. Use prescribed burning, as described in Section 9.11.2, to minimize size and intensity of 
wildfires. 
 
9.11.1.2 Detection System 
 
The reservation is surrounded by several state fire towers. Fort Bragg has a cooperative agreement with 
the North Carolina Forest Service for the detection and management of forest fires.  
 
Objective 1. Operate the fire tower at the Natural Resources Branch on an as-needed basis.  
 
Objective 2. Use detection from military aircraft flying over the reservation, and troop and 
communication with Range Control, ENRD  and Natural Resources Division personnel in the field. 
 
 
9.11.1.3 Containment 
 
Containment of woodland fires is a the responsibility of the Natural Resources Branch.Division and the 
Fire Management Team from the Facility Maintenance Division. The Natural Resources Branch two 
entities hashave adequate equipment and trained personnel to manage all woodland fires except during 
periods of extreme fire weather weather conditions when several fires are burning simultaneously. 
 
Objective 1. Prohibit fire plow use in endangered species sites except infor life or property being 
threatened.ing emergencies.The use of earth disturbing devises within a designated endangered species site 
must constitute an emergency. 
 
Objective 2. Request additional equipment and personnel from within ENRDNRD and FMD as well as 
military personnel during periods of extreme forest fire conditions, if needed. Ensure fire control 
equipment is carried with crews to different work sites across the reservation during periods of heavy 
military training or critical forest fire weather. Contact these crews by radio to respond to fires reported 
within their work areas. 
 
9.11.2 Prescribed Burning 
 
Prescribed burning is planned fire that mimics natural disturbance for the purpose of maintaining 
ecosystem health, endangered species habitat improvement, fuel reduction, control of brown spot needle 
blight, wildlife habitat improvement, or to improve silvicultural practices. Several ignition options are 
used, including handheld drip torches, vehicle-mounted burning barrels, and aerial ignition from a 
helicopter.  
 
Goal. Restore and maintain the longleaf pine-wiregrass ecosystem, using prescribed burns to reduce 
and/or hold scrub and oak hickory hardwoods at target levels as established through the HMA 
prescription process (Section 9.1.2).  
 
Objective 1. Use prescribed burning on managed areas of Fort Bragg/Camp Mackall on a 3-year cycle, as 
indicated by the master scheduled burning map (Map 9.11.2, Other Maps section), which differentiates 
between growing season and nongrowing seasonFuel Reduction and Restoration bBurns. Schedule 
approximately one-third of managed woodlands (36,000 acres55,000 acres) to be burned each year. Place 
priority on burning areas selected for endangered species habitat improvement, contingent upon smoke 
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management considerations and other activities occurring in the general area of the burn unit. Consider 
delaying burning of specific areas on NTA, Overhills, and Camp Mackall until after turkey nesting 
season. Update annually the prescribed burning accomplishment table summarizing prescribed burning 
since FY 91 (Appendix 9.11.2).  
 
Objective 2. Conduct pre-burn reconnaissance to assess restoration status and burning requirements of 
burn blocks. Assign burn blocks (or portions of burn blocks) as either growing season rRestoration bBurn, 
growing season maintenance burn, dormant seasonFuel Reduction bBurn, or no burn. If resource 
limitations restrict either the ability to conduct pre-burn reconnaissance and burn type assignments or the 
ability to apply special objective burning in any given burn unit, then the default type of burn for the 
growing season will be a restoration burn. 
 
Objective 3. Develop written burn prescriptions stating restoration/maintenancefuel reduction or 
restoration needs of each burn unit and burning methodology needed to accomplish stated objectives. 
 
Objective 4. Conduct post-burn reconnaissance within several weeks of prescribed burns to monitor both 
desirable and undesirable burning results. Adjust future burning techniques based upon outcomes of 
previous burns (see Ecosystem and Habitat Restoration Monitoring, Section 8.1). 
 
9.11.2.1 Growing SeasonRestoration Prescribed Burns 
 
Growing season fireRestoration burns hashave been the principal burningmanagement tool for habitat 
restorationimprovement over the last decade. It has proven effective and will continue to be used for this 
purpose. As habitats become restored, they will be maintained with either growing seasona 
maintenanceFuel Reduction or dormant seasona Restoration Burnburns, as appropriate. Growing season 
maintenance burns will differ from restoration burns by using lower fire intensity and patchy burn 
mosaics. This burning strategyRestoration Burns will will be used to maintain restoredcritical habitats 
and provide both desirable vegetative responses and habitat heterogeneity without damaging 
remainingmature pine stands, bottomland hardwoods, fruiting shrubs, coarse woody debris, and other 
wildlife features. Fire prescriptions are site-specific and will vary depending on habitat management 
objectives.. Early Restoration burns will produce lower intensity and patchy mosaic burns. These fires 
would be cooler and will be used to maintain an area that has minimal mid-story competition.  While 
later Restoration burning would be more complete and greatly enhance the Longleaf Pine/Wire Grass 
ecosystem by reducing the hardwood mid-story encroachment.     
 
Maintenance burns with lower fire intensity and patchy burn mosaics will be attempted using one or more 
of the following techniques: burning maintenance blocks early in the growing season, either early or late 
in the day, or on cooler or moister burn days (within prescription parameters); using lower intensity firing 
techniques; not igniting portions of the burn block isolated by existing moisture or soil disturbance 
barriers; or not re-igniting portions of the burn block that do not carry fire on first ignition. Additional 
labor intensive techniques which may be appropriate in special circumstances may include establishing 
disked or raked firelines around select habitat features, pre-burning sections of the block in the dormant 
season or under low intensity burn conditions, and/or suppressing sections within a block during the 
growing season maintenance burn. 
 
Objective 1. Prioritize growing season rPrioritize Restoration bBurns (late April - June) and special area 
burns overduring the growing-season time of the year.  growing season maintenance burns (late April - 
mid-May). 
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Objective 2. Restoration Burns: Reduce must reduce hardwood midstory and shrubs to target levels 
(Section 9.1.2) without adversely impacting mature pines and desired mature hardwoods. 
 
Objective 3. Maintenance Burns: Maintain a healthy Longleaf Pine/Wire Grass ecosystem that will 
produce a suitable habitat for the installation’s endangered species and other associated wildlife.target  
levels of scrub, shrub, mature hardwood, and habitat heterogeneity by igniting areas only once and 
allowing fire to burn in a patchy, mosaic pattern. A single ignition burn will create a distribution of 
unburned patches and will accomplish this objective. 
 
Objective 4. Schedule ecologicalRestoration burns from April through June with other site specificsite-
specific burns. scheduled March through August. Conduct burns within seven days following a rain of at 
least one-half inch. Conduct burns on days when the temperature is 65-9470-90 degrees F; relative 
humidity is 20-7040-75 percent; and wind speeds are 5-205-15 MPH. 
  
9.11.2.2 Dormant SeasonFuel Reduction  Prescribed Burns 
 
Objective 1. Use dormant seasonFuel Reduction burns to maintain or reduce fuel loads at a manageable 
level. and prevent catastrophic wildfires. 
 
Objective 2. Schedule dormant season burnsFuel Reduction burns during January through early March. 
Conduct burns on days when the temperature is less than 70 80 degrees F; relative humidity is 30-60 
percent; and wind speeds are 5-1520 MPH. 
 
9.11.2.3 Impact, Danger, and Range Area Burns 
 
Objective. Burn specific ranges within impactdanger areas on an as needed basis. Prescribed burns 
within impactdanger and range areas may be scheduled for growing and/or dormant season, depending 
upon burn objectives. Burn the north, south, and east sides of  MacRidge Impact Area on a 23-year cycle. 
Ranges in MacRidge impact area have a high frequency of wildfires and are nearest the main cantonment 
area. Burn within MacRidge and Manchester impact areas primarily during the growing season. Obtain 
Explosive Ordnance Disposal assistance as required. 
 
9.11.2.4 Silvicultural Burning 
 
Objective. Burn areas using a sweeping fire on cold days during the dormant season (winter) to eliminate 
longleaf pine needles infected with brown spot needle blight. Ensure fires move across the area quickly 
enough to avoid damage to plants. 
 
9.11.2.5 Site Preparation Burning 
 
Objective. Burn areas prepared for natural or artificial reforestation prior to planting or an expected 
natural seedfall. Burn primarily during the growing season if site selection is made far enough in advance. 
Burn during the fall if site selection is made just prior to the winter reforestation window. 
 
9.11.2.6 Main Cantonment Burning 
 
Goal. Use burning for cantonment area beautification or fuel reduction to eliminate fire hazards. 
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Objective. Burn small areas through the cantonment on an as-needed basis since these areas are not on 
the 3-year rotation. Conduct cantonment burning during the nongrowingwinter season. 
 
9.11.2.7 Smoke Management 
 
Goal. Minimize smoke impacts from prescribed burning activities and comply with North Carolina air 
quality standards. 
 
Objective. Coordinate for smoke management with the Division of Forest Resources of the North 
Carolina Department of Natural Resources and Human Development to regulate the amount of smoke in 
any general area, depending upon smoke dispersal and adjacent sensitive areas (towns, airports, and 
heavy traveled areas). 
 
9.11.2.8 Preparation for Prescribed Burns 
 
Goal. Prepare areas scheduled for burns to keep fires within designated burning areas using the least 
earth-disturbing procedure feasible.  
 
Objective 1. Use the most appropriate options for prescribed burning preparation, including light grading 
with motor graders on existing firebreaks and trails, raking with tractor-drawn rakes, hand raking, and 
black lines using water and foam pumping units. 
 
Objective 2. Inspect all RCW trees within scheduled burn strips and secure as needed, except in impact 
areas. Consider options for fireproofing cavity trees, including hand raking fuel from around tree bases, 
burning around trees, or a combination of both procedures. Check burn strips following burns for security 
of RCW cavity trees and other flat top longleaf pines which may have ignited. Extinguish these trees as soon 
as possible. Extinguish other forage trees that have ignited if seen and if suppression can be safely 
accomplished. Use guidelines for burning in RCW habitat (Appendix 9.11.2.8). Protect graveyard sites 
within burn areas from fire. 
 
9.11.3 Woodland Access Trails (Firebreaks) 
 
The woodland access trail system on Fort Bragg is made up of a series of trails running primarily east-
west, approximately 0.2 miles apart. Access trails are approximately 20 feet wide ditch-to-ditch. Small 
culverts or Texas crossings are used to cross secondary or seasonally wet areas, and timber truss bridges 
or large culverts are used to cross primary streams. This system was constructed to provide quick access 
for forest fire management and to facilitate an effective prescribed burning program. In addition, fire-
breaks provide maneuver routes for transient military vehicles through RCW protected areas. There are 
487approximately 600 miles of access trails within this network on the installation. The firebreak system 
is limited to the portion of the installation south of Little River, which excludes Camp Mackall, NTA, and 
the Overhills Tract. The number of culverts replaced and the number of bridges repaired or constructed on 
the access system each fiscal year since FY 66 is summarized in Appendix 9.11.3a. 
 
Routine firebreak maintenance is performed during preparation for prescribed burning. Map 9.11.3 (Other 
Maps section) indicates maintenance needs during this plan  period. Miles of maintenance accomplished 
is recorded in Appendix 9.11.5a. Major maintenance problems requiring extended repair time are noted 
and scheduled accordingly. Maintenance priority is placed on endangered species sites and wetlands 
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being impacted by erosion. Maintenance activitySoil Stabilization projects over 1/3 of an area that are 
associated with wetlands must have wetland permits and use best management practices. Authorization 
for recurrent maintenance work under the Nationwide Permit program was secured from the U.S. Army 
Corps of Engineers, Wilmington District, on 4 November 1991. Best management practices involve 
limiting activity to existing disturbed areas, providing silt screens and traps during restoration activities, 
and installing water energy dissipating devices, such as swells and catch basis. Disturbed areas are then 
seeded, and erosion devices are maintained in place until vegetation is established and runoff minimized. 
As access trails are stabilized with vegetation, they will not be disturbed except for the minimal 
disturbance necessary to fireproof them prior to prescribed burning. Often this can be accomplished with 
a tractor-drawn rake or black lines. If motor graders are utilized, only one ditch line is disturbed. 
 
Goal. Provide and maintain access to Fort Bragg rangeland,woodlands by using access trails as effective 
firebreaks. to suppress wildfires and contain prescribed fires. 
 
Objective 1. Implement the schedule of maintenance for woodland access trails as indicated in the Forest 
Implementation Appendix 9.2 (Table 9.11.3). 
 
Objective 2. Update annually the list of completed fiscal year restoration projects (Appendix 9.11.3b).  
 
9.11.4 Impact Area and Reservation Boundaries 
 
All four impact areas are surrounded by paved and unpaved range roads with the exception of 
McPherson. Piney Bottom Creek is the western impact boundary, and an unpaved trail serves as most of 
the eastern boundary of McPherson Impact Area. These roads, trails, and creeks serve to separate areas 
containing unexploded ordnance from safe areas. No forest management activities are authorized within 
impact areas. Limited trail maintenance occurs within designated impact areas. Maintenance activity 
within these areas requires EOD support. 
 
Several of the more active fixed ranges in MacRidge Danger Area are bordered by boundaries that serve 
as firebreaks. In addition, there are 11 miles of interim boundaries in MacRidge Danger Area to facilitate 
prescribed burning on a 2-year cycle in this area. 
 
Approximately 62 miles of reservation boundary roads are located around portions of the installation. 
These boundary roads have culverts, Texas crossings, and bridges installed across streams to make them 
as continuous as possible. Reservation boundaries serve as access ways for Fort Bragg personnel and 
equipment and as a firebreak. In addition, they are easily distinguished boundaries between government 
and private land. 
 
Goal. Maintain impact, range, and reservation boundary roads to minimize erosion. 
 
Objective 1. Maintain portions of the reservation boundary annually on an as needed basis. Maintenance 
needs on the reservation boundary have priority over other areas, except endangered species sites. 
 
Objective 2. Construct a boundary road around the Overhills Tract following completion of an 
environmental assessment for this proposed action. 
 
9.12 Natural and Special Management Area Conservation 
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The conservation and management of natural areas using ecologically based management practices is 
highly desirable for promoting biological diversity, and rare species. To promote this concept, the North 
Carolina Natural Heritage Program has recommended registering proposed natural areas and special 
management areas with the North Carolina Registry of Natural Heritage Areas, administered by the 
Department of Environment and Natural Resources (DENR). 
 
Registry is a voluntary, non-binding agreement, that simply expresses the intentions of the Department of 
the Army to manage Registered Natural Heritage areas using ecologically sound management practices 
within constraints of the military mission. Registry is not designed to interfere with military operations or 
to preclude future expansion or maintenance for military needs, but to recognize that natural areas will 
benefit from an integrated management scheme. 
 
Goal. Provide protection for areas of special ecological concern. 
 
Objective 1. Use the HMA prescription process and NEPA to manage special interest areas. 
 
Objective 2. Reconsider designation of Overhills as a macrosite instead of Natural Area and identify 
Natural Areas within the macrosite. 
 
Objective 3. Pursue registry of the eligible proposed Natural Areas based on management of areas as 
described throughout this plan. 
 
9.12.1 General Provisions 
 
Management of proposed Natural Areas will be incorporated into the habitat management process (HMA 
prescriptions) with site-specific issues of the natural areas addressed during the planning for each HMA. 
Ecologically sound management concepts provided in the Rare and Endangered Plant Survey and 
Natural Area Inventory for Fort Bragg and Camp Mackall military Reservations, North Carolina (Russo 
et al., 1993) will be considered and tailored to integrate training requirements with natural area 
management requirements.  
 
North Carolina Natural Heritage Program recommendations (Prince, 1997; Russo et al., 1993) relating to 
general Natural Areas management and protection are: 
 
1) Recommendation: Growing season burns every three years, allowing burns to spread into adjacent 
wetlands (may implement burns every 10-30 years in hardwood and shrub communities along bluffs and 
ravines of Little River). 
 
Response: All proposed Natural Areas are included in a three-year, growing season burn rotation 
(Section 9.11.4.1). Implementation of specific fire regimes recommended (i.e., Rockfish Creek Drainage 
macrosite, Little River Corridor macrosite, Johnson’s Mill Pond, Blues Mountain, Cabin Branch) will be 
considered during the HMA prescription process. 

 
2) Recommendation: A let-burn policy for wildfires. 
 
Response: Proposed Natural Areas occurring within impact areas and training areas are subject to the let-
burn policy for woodland wildfires unless they threaten property or life (Section 9.11.1.2). 
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3) Recommendation: Appropriate erosion/siltation control and revegetation as needed where old 
firebreaks, ORV trails, or other on-road or off-road vehicular impacts have adversely affected water 
quality or hydrologic regime. 
 
Response: Fort Bragg uses a watershed planning and management approach to soil conservation. This 
approach is based on water quality. (Section 9.8.1.1 and Section 9.8.1.2, Goal 6, Objective3).  
 
Firebreaks where soil erosion has been identified as a problem have been referred to the soil 
conservationist and/or the Natural Resource Branch. Firebreaks will also be evaluated during the HMA 
process for restoration or closure where erosion is seen as a continual problem and the cost to repair is 
greater than the cost to stabilize and close (Section 9.8.1.2, Goal 4 and Objective 2)  Natural regeneration 
will occur on firebreaks infrequently used. (Section 9.2.7)  Infrequently used is biologically defined as 
those firebreaks that receive traffic infrequently enough to allow vegetative regeneration to occur. 
 
Fort Bragg has implemented the Land Restoration And Maintenance (LRAM) program to prevent and 
repair land damage related to training (Section 9.8.2). Private ORV use is not allowed in training areas on 
Fort Bragg (Section 13.5.2). A few military units use ORVs during their training, and natural resource 
managers occasionally use ORVs during inventory or monitoring.  
 
4) Recommendation: Longleaf restoration in areas where the canopy has been converted, but native 
ground cover is intact, or in other non-longleaf areas as needed. 
 
Response: Perpetuating and enhancing the longleaf pine-wiregrass ecosystem is a priority on Fort Bragg. 
(sections 9.2.2 and 9.2.8) 

 
5) Recommendation: Restriction of high impact training, especially in areas where rare species 
populations occur most densely. 
 
Response: Significant portions of many Natural Areas already receive some level of environmental 
protection through Installation restrictions on activities allowed in drinking water supply watersheds, 
endangered species sites, wetlands, and impact areas. 
 
Special restrictions of vehicle and heavy foot traffic in sensitive areas are addressed through RCW, plant, 
and butterfly site restrictions. Training restrictions within RCW clusters are subject to restrictions as 
outlined in Appendix I, 1996 Management Guidelines for the Red-cockaded Woodpecker on Army 
Installations. 
 
The current A-ranking of the majority of land in the Natural Areas is indicative of low disturbance 
activities. If a decline in habitat quality is detected, then further protection measures may be considered 

 
6) Recommendation: Avoiding fragmentation of the landscape through new roads or trails when 
possible. 
 
Response: If new roads or improvements to existing roads are proposed, projects are reviewed and NEPA 
requirements must be met, including consultation with USFWS. 

 
7) Recommendation: Timber harvest or intensive pinestraw raking be concentrated as much as possible 
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outside natural areas. 
 
Response: Timber harvests are concentrated in areas being converted from off-site species or areas which 
are being thinned for stand health (sections 9.1.2, 9.2.3.3.1, and 9.2.7.1)  Pine-straw raking is on a 3-year 
cycle and is not conducted in endangered plant sites or known plant sites of special concern. Attempts are 
made to ensure harvest equipment avoids significant plant community locations (Section 9.2.6.2).  
 
The overall management of these special interest areas is not expected to be much different from the 
management elsewhere on the installation. As a result, rather than establish proposed Natural Areas as 
stand-alone management areas, management of these areas will be incorporated into the management 
planning process (HMA prescriptions) with site-specific issues of proposed Natural Areas addressed 
during the planning for each HMA. The specific recommendations from TNC/NC NHP (Russo et al., 
1993) will be provided to the members of the HMA prescription and working groups. The below listing 
of Natural Areas/Macrosites cross-references the HMA(s) in which the area falls. 
 
9.12.2 A-Ranked Natural Areas/Macrosites 
 
A-ranked sites are generally the largest and have the highest biodiversity. A-ranked areas include 14 
proposed Natural Areas (NA) and one proposed Special Management Area (SMA). 
 Acres HMA Comments 
West McPherson Macrosite    2,686   
 Piney Bottom NA    1,986 75,83,84,85,87 Eastern half in impact area 
 Calf Branch NA 700 73 Portions in impact area 
Little River Corridor Macrosite     4,000  Most ecologically diverse area 
 Eastern Little River Complex NA       200 33,34  
 Little River Bends NA        140 64  
 Little River Borrow Ponds SMA         60 23,33  
 Little River Oak/Heath Bluff NA         80 43,45  
 Little River Trillium Slopes NA         20 63  
 Salinas Point Terraces NA       112 42,44  
 Turkey Creek NA       300 43  
Rockfish Creek Drainage Macrosite    3,275   
 Rockfish Creek Headwaters NA       700 85,86,87  
 Central Rockfish Creek NA       800 87,88,89  
 Gum Branch NA       490 89  
 JSOC Bluffs NA       320 88,89  
 Wolf Pit Creek NA       325 89  
 Southern Rockfish Creek NA      700 72,73,75,89  
 Little Rockfish Creek Tributaries NA    1,000 29,48,49 in MacRidge Impact Area 
 NEA Bog Complex NA       350 6,7  
 Johnson’s Mill Pond Bog NA        18 86 on James Creek at installation 

boundary 
Overhills Macrosite 6,100 94-100  
 
9.12.3 B-Ranked Natural Areas/Macrosites 
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B-ranked sites are generally smaller than the A-ranked ones, and they have less integrity and/or a lesser 
rarity of species or communities. B-ranked areas include: 
 
 Acres HMA Comments 
Blues Mountain NA 155 69  
Bones Creek Tributary NA 150 29 in MacRidge Impact Area 
Cabin Branch NA 580 92  
Cypress Creek Flatwoods NA 265 23,32 in Manchester Impact Area 
NEA Commel Savanna NA  13 2  
NEA Vernal Pool NA 325 1,3  
NTA Seeps NA   65 35,40,41  
NTA Twig-Rush Bog NA   15 36  
Sicily Bog NA   12 46  
 
9.12.4 C-Ranked Natural Areas 
 
C-ranked sites have significant natural features, but they lack either rare communities or a high density of 
rare plant occurrences. 
 
 Acres HMA Comments 
Big Muddy Creek NA  135 101 Camp Mackall 
Drowning Creek NA 400 103,105 Camp Mackall 
Gibson’s Creek NA 235 3,4,6  
McDuffie Creek NA 280 52  
Puppy Creek NA 185 49  
 
9.12.5 Special Management Areas 
 
Special management areas are sites that lack natural features but support rare plant occurrences or 
specialized habitat for rare plants. 
 
 Acres HMA Comments 
Camp Mackall Auxiliary Airfield SMA 140 104,105 Camp Mackall 
Big Muddy Lake SMA 155 102,104 Camp Mackall 
Little Muddy Lake SMA 60 105 Camp Mackall 
MOT (Mott) Commel SMA 180 70  
Mott Lake SMA 145 50,51,70  
Hutaff Lake 25 28  
Lake Lindsay SMA 80 35,41 NTA 
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10.0 RESEARCH AND SPECIAL PROJECTS 
 
The rapid development of natural resources management combined with Army personnel cutbacks have 
resulted in the highest need ever for outside assistance with natural resources programs on Fort Bragg. 
The installation has used its partnerships in a variety of ways, but particularly for wildlife research, timber 
harvest, erosion control, and others. The growth of environmental compliance requirements has increased 
many of these needs and added considerably to the need for partners in other areas, including on-the-
ground personnel support. 
 
Goal 1. Provide research and other studies to support Fort Bragg natural resources management. 
 
Goal 2. Provide project support for Fort Bragg natural resources programs. 
 
10.1 External Support Mechanisms 
 
10.1.1 Agency Assistance 
 
Agencies, including universities and governmental programs, are an excellent source of research 
assistance. Some of the primary agencies used by Fort Bragg are identified in sections 5.2 - 5.6 and 5.8. 
Section 17.2.2 describes some mechanisms used to provide assistance for projects for which the 
installation has a need for additional support. Fort Bragg has contracted with several universities in recent 
years for help with specialized needs. Land grant universities with cooperative research units (e.g., North 
Carolina State University, Colorado State University, Mississippi State University) have been used for 
research projects. 
 
Objective 1. Use a 4-5 person Student Conservation Association crew to assist with habitat mapping and 
other management duties. 
 
Objective 2. Use volunteers as available for project assistance. 
 
Objective 3. Use military unit support for projects that meet their capabilities and/or training 
requirements. 
 
Objective 4. Use U.S. Army Corps of Engineers laboratory support for research and special projects. 
 
Objective 5. Use universities to assist with implementation of this INRMP.  
 
10.1.2 Contractor Support 
 
Contractors have been used for some natural resources support. However, the Sikes Act and  
AR 200-3 severely limit the use of contractors in Department of Defense natural resources management.  
 
Objective. Use contractors to assist in labor-intensive and non-recurring special projects, within 
limitations of the Sikes Act and other laws and regulations.  
 
10.1.3 Other Sources of Assistance 
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Other sources of external assistance are nongovernmental conservation organizations such as The Nature 
Conservancy (TNC)(rare species inventories), National Wild Turkey Federation (NWTF)(turkey 
stocking), Tall Timbers Research Station (ecosystem research), and the Institute for Bird Populations 
(neotropical bird monitoring).  
 
Objective. Continue to look toward new partnerships with nongovernmental organizations.  
 
10.2 Habitat and Species-specific Research 
 
Goal 1. Use research to adjust management programs, per the adaptive management process. 
 
Objective 1. Work with local researchers and the USFWS to determine demographic and genetic viability 
of RCW subpopulations, using the Letcher et al. model. 
 
Objective 2. Co-host workshop with the USFWS to evaluate recent research findings on RCW foraging 
habitat specific to the NC Sandhills and the potential for new physiographic foraging guidelines.  
 
Goal 2. Continuously improve the scientific basis for natural resources management decisions. Prioritize, 
initiate, fund, and steer cooperative research projects on aspects of ecosystem management for which 
there is a lack of scientific information regarding effective management options. 
 
Objective 1. Establish and maintain working partnerships and contractual agreements for research and 
other coordinated activities with federal and state wildlife and research agencies, cooperative research 
units, universities, and private research organizations. 
 
Objective 2. Maintain a mailing list of regional experts and managers with shared interests in natural 
resources management issues. 
 
10.2.1 Habitat Research Projects 
 
Goal 1. Design research projects to provide habitat management options which can directly support 
ecosystem management programs. 
 
Objective 1. Initiate research of habitat associations and land-use impacts on wildlife communities. 
Address priority species and management issues including prescribed burning, silviculture, and forest 
fragmentation. Fort Bragg is finishing a three-part study with North Carolina State University and 
Virginia Polytechnic Institute on bird habitat associations with a final report due in 1998. Fort Bragg is 
also into the second year of a multi-partner, five-year study on effects of burning on various components 
of the ecosystem. 
 
Objective 2. Initiate research to assess insect, seed, forage, and cover production potential of natural 
communities subjected to various land management practices. 
 
Objective 3. Initiate research to determine the availability and importance of snags and coarse woody 
debris for priority wildlife species. This project is in the conceptual stage. The first step will likely be 
determining and monitoring the availability of snags and coarse woody debris. The objective of the study 
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would be to develop plans within the forest management program to provide these critical components of 
the forest ecosystem. 
 
Objective 4. Initiate research to determine the availability and importance of litter to ground nesting birds 
in areas of different burning regimes. 
 
10.2.2 Species-specific Research 
 
The below list may be changed to meet changing needs and respond to research results from other studies 
which may answer some of Fort Bragg’s research needs. 
 
Goal. Use research to provide management options which can directly support species-specific plant and 
wildlife population management programs.  
 
Objective 1. Initiate research to assess the ability of birds to relocate and/or renest after burning or other 
habitat alterations. Analyze effects of forced relocation on other birds in established territories, which is 
closely tied to habitat research projects. Use North Carolina State University or Tall Timbers Research, 
Inc. to conduct this study. 
 
Objective 2. Initiate research to determine the influence of nest predators on quail productivity. Use 
North Carolina State University and/or Tall Timbers Research, Inc. to conduct this study. 
 
Objective 3. Initiate research (in conceptual stage) to assess effects of coyote immigration on native 
predator/prey dynamics. 
 
Objective 4. Initiate research to assess effects of human disturbance on turkey and quail populations, as 
the responsibility of the 1997-hired ORISE employee. 
 
Objective 5. Support research on Saint Francis’ satyr’s life history and population dynamics. Determine 
Saint Francis’ satyr habitat optimal burn frequency and timing. 
 
Objective 6. Support research to: a) determine genetic diversity within and among Michaux’s sumac 
populations; b) determine specific habitat requirements and management regimes, particularly optimal 
timing and frequency for burning; c) determine optimal range of percent canopy cover on “robust” sites; 
d) identify causes of low seed viability; and e) determine other critical aspects of the species’ biology and 
ecology. 
 
Objective 7. Support research to: a) determine genetic diversity within and among rough-leaved 
loosestrife populations and compare it to generic diversity for the species rangewide; b) determine 
specific habitat requirements and management regimes, particularly optimal timing and frequency for 
burning; and c) determine hydroperiod and water table effects. 
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Objective 8. Support American chaffseed research to: a) determine the extent and variability of soil seed 
banks, seed dispersal, seedling establishment, and genetic diversity within and among populations; b) 
determine specific habitat requirements and management regimes, particularly optimal timing and 
frequency for burning or mowing; and c) determine other critical aspects of the species’ biology and 
ecology. 
 
10.3 Planned Research and Special Projects 
 
The below table outlines needed external support projects in three priorities. In the plan period many of 
these projects will be determined by funding availability. These are described in more detail in 
appropriate sections of this INRMP. 
   
 Natural Resources External Support Project Needs 

 
 Project 

 
 Priority* 

 
 Agency 

 
 Completion 

 
 Comments 

 
Wild turkey study 

 
1 

 
ORISE, NWTF, 
NCWRC 

 
2000 

 
Ongoing 

 
Habitat 
mapping/modeling 

 
1 

 
ORISE, Soil 
Conserv. Assoc. 

 
Indefinite 

 
Ongoing 

 
Wetlands delineation  

 
1 

 
COE 

 
Indefinite 

 
As needed 

 
Vertebrate community 
and prescribed fire study 

 
1 

 
MS State Univ, 
NCWRC, Tall 
Timbers, USFS 

 
2000 

 
Ongoing 

 
Military training impacts 
on Sandhills pyxie-moss  

 
1 

 
COE (CERL) 

 
2000 

 
Ongoing 

 
Life history of 
Lysimachia 
asperulaefolia 

 
1 

 
Plant Protection 
Program 

 
 

 
Concept Stage 

 
Land management 
strategies for Lysimachia 
asperulaefolia 

 
1 

 
NC State 
University 

 
 

 
Concept Stage 

 
Rewrite RCW Forage 
Guidelines based on local 
or regional research 

 
1 

 
USFWS, NC 
State Univ, 
Virginia Tech 
Univ 

 
 

 
Planned 

 
Monitoring Avian 
Productivity and 
Survivorship 

 
2 

 
Institute for Bird 
Populations - to 
be changed 

 
Indefinite 

 
Ongoing since 
1995 

 
Turkey restoration  

 
2 

 
ORISE 

 
2000 

 
Ongoing 
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 Project 

 
 Priority* 

 
 Agency 

 
 Completion 

 
 Comments 

Effects of land 
management practices on 
wildlife food production 

2 Uncertain  Planned 

 
Predation on quail 
productivity 

 
2 

 
Uncertain 

 
 

 
Planned 

 
Snags and coarse woody 
debris study 

 
2 

 
Uncertain 

 
 

 
Concept stage 

 
Effects of fire on quail 
nesting 

 
3 

 
Uncertain 

 
 

 
Planned 

 
Coyote study 

 
3 

 
Uncertain 

 
 

 
Concept stage 

*  1  Needed as soon as possible for immediate management application. 
    2  Useful for improving management to a significant degree over a long period. 
    3  Has good potential to improve long-term management. 
 
Fort Bragg has a tremendous investment in natural resources research as evidenced by the above table and 
other discussions within this INRMP. The Fort Bragg natural resources community is specialized in terms 
of duties and backgrounds, and the four branches within PWBC and Range Branch are physically 
separated. Researchers come from a variety of organizations, generally external to Fort Bragg. It is 
difficult for employees to keep up with research outside of their specific responsibilities, even though 
such research might affect them.  
 
Objective. Host an annual research briefing day for the Fort Bragg natural resources community and 
those internal and external entities interested in the Fort Bragg program. Include project updates by 
research personnel and opportunities for audience interactions. Expect all professional personnel within 
Fort Bragg natural resources organizations to attend, with a total participation between 50 and 100 
persons. 
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 11.0 ENFORCEMENT 
 
 
Many aspects of natural resources management require effective enforcement. Programs such as 
endangered species protection, forest products production, harvest controls, protection of sensitive areas, 
water pollution prevention, hunting and fishing recreation, etc. are very dependent upon effective 
environmental law enforcement. 
 
Goal. Assure legal compliance of military and civilian activities on Fort Bragg and Camp Mackall. 
 
Objective 1. Maintain an aggressive, high profile law enforcement program regulating all military and 
civilian activities on Fort Bragg range areas. Enforce wildlife, natural resources, environmental and 
general statute regulations. 
 
Objective 2. Coordinate enforcement activities with other agencies and organizations. 
 
Objective 3. Use enforcement as an integral part of the overall natural resources program. 
 
11.1 History, Authority, and Operations 
 
Prior to 1982 the Provost Marshal had responsibility for environmental law enforcement, which was 
mostly controlling hunting and fishing on Fort Bragg. The Provost Marshal also operated the 
hunting/fishing access control and permit sales operation, which can be effectively used to support 
enforcement. The PMO used about 12 Military Police wardens, and its effectiveness largely depended on 
the quality of the Head Game Warden. This inconsistency, as well as a lack of formal warden training for 
military personnel, created a desire for improved enforcement on Fort Bragg range lands. 
 
In 1982 the Chief of Staff moved game warden responsibilities, along with control of hunting and fishing, 
to PWBC (then called the Directorate of Engineering and Housing). Along with this transfer of authority 
came an additional five personnel authorizations (GS-04 Biological Technicians/Game Wardens). Initial 
personnel were hired by the Provost Marshal prior to the transfer. FORSCOM approved8 the transfer 
which was achieved via a memorandum of agreement between the Provost Marshal and PWBC (XVIII 
Airborne Corps and Fort Bragg, 1982). Shortly after, the positions were upgraded to GS-05 Park 
Technicians, and in 1988 to GS-06 Biological Technicians/Game Wardens. By the early 1990s there were 
six personnel assigned as wardens. In 1992 Game Warden positions were upgraded to GS-07/09, 
Environmental Compliance Specialists, reflecting greatly increased responsibilities, particularly with 
regard to environmental laws. Throughout this upgrading process enforcement personnel went from a 
hybrid technician/enforcement role to today’s dedicated enforcement officers. Enforcement personnel still 
assist with other projects within the Wildlife Branch, but it is not on a regular basis and is clearly a 
secondary duty. 
 
The Fort Bragg Commander confers commissions on wardens. Additional, authority for enforcement 
personnel is conferred by the USFWS, using commissions as U.S. Wildlife Enforcement Officers via an 
agreement between Fort Bragg and the USFWS. 
 
Fort Bragg enforcement personnel are highly trained (Section 11.4) professionals. They are fully 
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equipped with modern enforcement tools and 4-wheel drive vehicles. The number of enforcement 
personnel dropped to four in 1997, but it was returned to its complement of five officers later that year.  
 
Enforcement operations include patrolling the installation and enforcing regulations governing 
environmental compliance, endangered species, trespass, hunting, fishing, and possession of government 
property. Officers also conduct stake-outs and road blocks to deter violators and respond to reports of 
violations, such as poaching, trespass, or theft of government property. The job is inherently dangerous as 
shown by officer mortality rates compared with other police officers nationwide. In fact, a Fort Bragg 
warden was killed in the line of duty in 1937. Mott Lake is name for Ranger Mott. 
 
Fort Bragg environmental enforcement officers coordinate with the Provost Marshal and North Carolina 
Wildlife Enforcement officers to organize surveillance and law enforcement activities. They also 
coordinate with the Range Control Officer to maintain range use safety and compliance with Army and 
federal environmental laws and regulations, such as the Endangered Species Act. 
 
11.2 Jurisdiction 
 
Fort Bragg has all three enforcement jurisdictions. Most of the installation has exclusive jurisdiction 
where federal commissions are required for officers. Portions of Camp Mackall and the Northeast 
Training Area have concurrent jurisdiction where laws are enforceable by federal- and state-
commissioned personnel. The Northern Training Area and Overhills were acquired with proprietary 
jurisdiction where only state commissions are recognized. NTA has been converted to concurrent 
jurisdiction, and Fort Bragg has requested a similar conversion for Overhills.  
 
Fort Bragg officers use the Federal Magistrate Court to adjudicate civilian violators who are issued 1805 
citations. The Uniform Code of Military Justice is used for cases cited using the Military Police Report 
system. State enforcement officers use State courts for case adjudication.  

 
11.3 Enforcement Emphasis 
 
The Fort Bragg case load for natural resources violations has changed dramatically since the 1982 change 
in responsibilities. Early years had a large number of cases, emphasizing hunting and fishing violations. 
As Fort Bragg became more involved in environmental compliance, especially with regard to endangered 
species, and as pine straw became more valuable, the case load became smaller, but much more involved 
and complicated. Cultural resources protection has also added to the complexity of environmental law 
enforcement. Enforcement officers must deal directly with military personnel training in the field, and this 
requires close coordination with Range Branch. 
 
A simple listing of the case load (citations) does not reflect enforcement operations. For example, a 
pinestraw theft case may require many hours of stakeouts by a number of officers while a no fishing 
license case may be completed in a few minutes. Endangered species enforcement often requires many 
hours of coordination with other offices and agencies, both on and off Fort Bragg while a traffic case is 
often routine with little expenditure of time. The case load is more balanced among many categories 
today compared with 15 years ago, but the time expenditure is heavily biased on cases which are difficult 
to make and successfully prosecute. 
 
Pine straw is a fairly new, but big, business in the area around Fort Bragg. Those who steal pine straw 
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from Fort Bragg can make large profits, but they face arrest for larceny of government property which can 
cost them their vehicles and jail time. During the early 1990s pine straw larceny was a major enforcement 
officer emphasis. The emphasis is working as pine straw theft is less of a factor at Fort Bragg in recent 
years. 
 
The removal of valuable materials from impact areas, called “scrapping”, was relatively under control 
until 1993 when the impact area was closed. This closure makes enforcement difficult as wardens are also 
very restricted in their access to impact areas while scrappers can enter and remain undetected during 
nonfiring periods. Scrapping is a multi-million dollar illegal business on military installations nationwide, 
and several cases have received widespread news coverage in recent years. 
 
Military personnel who train at Fort Bragg must comply with regulations in Post Range Regulation 350-6 
with regard to protection of RCWs and other endangered species. Wildlife Branch enforcement officers 
are primary enforcers of this regulation. Most endangered species violations are not violations of the 
Endangered Species Act, but rather violations of these Fort Bragg regulations. Some violations are a 
result of a lack of awareness of rather complex requirements to protect endangered species. 
 
An increasingly important enforcement issue is illegal use of motorcycles and all-terrain vehicles. Off-
road use of these recreational vehicles causes erosion, interferes with military training and authorized 
outdoor recreation, and causes a safety hazard. Another significant enforcement problem is littering. 
Access to the post is extremely easy which exacerbates the problem. 
 
Objective 1. Emphasize scrapper enforcement during the next five-year period. 
 
Objective 2. Ensure Fort Bragg enforcement officers work with Range Branch to improve troop 
awareness of environmental requirements (see Section 12.1). 
 
Objective 3. Emphasize littering enforcement during the next few years.  
 
Objective 4. Evaluate establishing an area that has been stabilized for recreation use of off-road vehicles 
to reduce the desire to illegally ride off the beaten path. 
 
11.4 Training 
 
Civilian wardens at Fort Bragg initially used enforcement training from the State of North Carolina. 
However, training later switched to the Federal Law Enforcement Training Center in Georgia. New 
officers complete the 11-week Law Enforcement Training for Land Management Agencies course and the 
2-week USFWS Refuge Officer Basic School. 
 
There is a generally recognized requirement for a 40-hour-minimum annual refresher training for 
enforcement officers. Less training opens the employer to liability risks in the event of legally debatable 
officer actions. Inhouse resources are mostly used to ensure wardens remain fully qualified to perform 
their duties. The Wildlife Branch has a firearms instructor, and officers must meet both USFWS and Fort 
Bragg weapons standards. Fort Bragg environmental enforcement officers also train with enforcement 
personnel within the NC Wildlife Resources Commission to take advantage of their training capabilities. 
 
Objective. Provide legally mandated, high quality basic and refresher training for environmental 
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enforcement officers. 
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 12.0 AWARENESS 
 
Conservation awareness is instrumental in creating conditions needed to manage natural resources. Fort 
Bragg’s approach to awareness stresses education. It provides military personnel and the public with 
insights into Fort Bragg’s natural environment and conservation challenges. The more people know about 
the installation’s unique natural resources, the more responsibly they act toward them.  
 
Education also promotes awareness of critical environmental projects and the rationale behind them. 
Activities such as fish stocking, erosion control, wildfire suppression, etc. can be accomplished with little 
conservation awareness effort since soldiers, recreationists, and the general public naturally support these 
easily understood efforts. However, issues such as protection of sensitive areas for little understood plant 
and wildlife species, restrictions on troop field operations, growing season burning, permit fees and their 
uses, timber harvesting practices, etc. require effective conservation communication to get positive 
support and, perhaps more importantly, to avoid adverse reactions from various users. A conservation 
awareness program must be directed to both installation and external interests if it is to be effective. 
 
In 1996 Fort Bragg opened an ITAM home page on the worldwide web (www.bragg.army.mil/www-
enrd/itam.htm). This effort has already generated several hundred visits and opens the program to a 
modern generation of users.  
 
Fort Bragg’s weekly newspaper, the Paraglide, is the most efficient way for natural resources personnel 
to access the Fort Bragg community. This newspaper is used to explain programs and gain support for 
their implementation. Articles target a wide range of readers but may be designed to appeal to specific 
categories of readers.  
 
Natural resources personnel regularly write articles for the Paraglide, and staff writers also cover natural 
resources programs. The Endangered Species Branch has emphasized RCW programs in recent years, and 
other branches have had features on burning, songbird migration, scout projects, snakes, and other items 
of interest. The Hunting and Fishing Center emphasizes items such as hunting season dates and 
regulations, fishing tournaments, National Hunting and Fishing Day, and hunting harvest summary.  
 
Other newspapers, such as the Fayetteville Observer and Southern Pines Pilot, use information about Fort 
Bragg’s natural resources programs. Eco-News, a regular column in the Southern Pines Pilot, uses Fort 
Bragg material, especially programs relating to the Sandhills Land Trust. In 1995 USA Today did an 
RCW article featuring Fort Bragg. North Carolina Wildlife, a publication of the North Carolina Wildlife 
Resources Commission, and North Carolina Game and Fish Magazine, a statewide publication, regularly 
use materials from Fort Bragg. News releases and interviews with outside media are coordinated with 
Public Affairs Office.  
 
Fort Bragg’s natural resources program is seldom the subject of television or radio coverage. However, 
special events (Earth Day, fishing tournaments, etc.) and some research projects attract some television 
and radio coverage. Unsuccessful, and non-Army generated, efforts to exempt Fort Bragg from the 
Endangered Species Act a few years ago attracted some electronic media coverage. In 1995 ABC did a 
story on the RCW at Fort Bragg. 
 
Use of television and radio during the next five years largely will be driven by media events on the 
installation. It will be difficult to generate media enthusiasm over routine events, but innovative programs 
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such as ecosystem restoration, new hunting systems, and such have the potential to attract the electronic 
media. 
 
Since awareness programs are often interrelated, and the same materials and programs accomplish 
multiple purposes, goals for all awareness programs are listed here rather than in more specific sections of 
this chapter.  
 
Goal 1. Provide an understanding of the Fort Bragg natural resources program to installation and 
surrounding communities. 
 
Goal 2. Provide decisionmakers with information to make judgements which affect the Fort Bragg natural 
resources program. 
 
Goal 3. Provide information to the military community and general public on recreational opportunities 
on Fort Bragg, especially those related to hunting, fishing, and other natural resources-based activities. 
 
Goal 4. Develop an Endangered Species Education program to promote public awareness and support for 
endangered species management on Fort Bragg and Camp Mackall and in the Sandhills region. Programs 
and materials will be provided to and focused towards military and civilian personnel and others who 
utilize Fort Bragg and Camp Mackall. 
 
Goal 5. Provide information to units, leaders, soldiers, civilian employees, and other installation users to 
improve their understanding of impacts of their activities on the environment. 
 
Goal 6. Emphasize the importance of fire in the survivability and maintenance of the longleaf 
pine/wiregrass ecosystem.  
 
12.1 Military Personnel Awareness   
 
Environmental Awareness is a component of ITAM to foster a conservation ethic in those who use Fort 
Bragg lands. Fort Bragg’s Environmental Awareness program was initiated with support from CERL. 
Initial program materials included a Soldier’s Handbook, Leader’s Handbook, training video, and a 
laminated Environmental Guide. The program originated within PWBC, but it is now a responsibility of 
Range Branch.  
 
The Endangered Species Branch supports the Environmental Awareness program since many of its 
programs are dependent upon developing soldier conservation ethics. The Endangered Species 
Management Plan (XVIII Airborne Corps and Fort Bragg, 1997d) includes programs to provide 
environmental awareness materials to military and civilian personnel, their families, and other interested 
groups or individuals. There is a 30-minute training video on endangered species protection which is used 
by this Branch to reach soldiers. It is regularly loaned to units. The Branch produced The Red-cockaded 
Woodpecker at Fort Bragg brochure, which is distributed to military and civilian communities in the area. 
 
The XVIII Airborne Corps has a pre-command course for officers and first sergeants which has a 45-
minute component on training and the environment. This component is taught by environmental and 
natural resources personnel. The Endangered Species Branch provides a 30-minute slide talk and question 
and answer session at the Senior Commanders’ Environmental Orientation course. This presentation 
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emphasizes the importance of Fort Bragg to the future of the RCW. In addition, Range, Endangered 
Species, and Environmental personnel provide custom briefings to units which request them. 
 
Objective 1. Do a major revision of the Leader’s Handbook, and update the Soldier’s Handbook and 
video. Provide more emphasis on cultural resources protection and incorporate changes in the Army 
RCW Guidelines. 
 
Objective 2. Update the endangered species video. Produce a longleaf pine-wiregrass ecosystem brochure 
for distribution to military and civilian communities in the area. 
 
Objective 3. Continue to use ITAM, Range Control, ENRD, and Staff Judge Advocate personnel to brief 
troops. 
 
Objective 4. Review the Environmental Coordinator Course to assess the adequacy of its natural 
resources training component. 
 
12.2 Public Awareness 
 
12.2.1 Special Events 
 
Fort Bragg hosted a Sandhills Red-cockaded Woodpecker Conference in 1992 (XVIII Airborne Corps 
and Fort Bragg, 1992b), and this conference generated considerable information that has been used by the 
post as well as a better understanding of issues facing Fort Bragg with regard to its military mission and 
the RCW. 
 
National Hunting and Fishing Day is a major event sponsored by the Fort Bragg Rod and Gun Club. The 
annual celebration includes a barbeque cook-off, raffle, live band, information booths, fishing 
tournament, casting competition, kids’ target shooting, and a turkey shoot. 
 
Earth Day is an annual event at Fort Bragg, and it has been tied to Arbor Day in recent years. In 1995 a 
very major Earth Day celebration included over 1,000 students participating as the post teamed with local 
schools. Each year the event’s emphasis changes.  
 
In 1997 Fort Bragg dedicated its Honor Grove at Albritton Junior High School as part of Earth Day 
celebrations. This project was jointly sponsored by Fort Bragg and Fort Bragg schools as part of the 
Living Classrooms program developed by American Forest Association and the Congressional Medal of 
Honor Society. The Natural Resources Branch planted famous and historic trees in honor of each North 
Carolina Medal of Honor recipient. Trees were propagated from such famous trees as the Wilbur and 
Orville Wright Sweetgum, Gettysburg Address Honeylocust, Manassas Red Maple, and the Sergeant 
Alvin York Tulip Poplar. To quote Major General Patrick Brady, a Medal of Honor recipient, “When all 
the rest is forgotten, the tree will remain as a source of pleasure to so many.” 
 
Fort Bragg participates in local events with natural resources significance including the Kid’s Day with 
the Fayetteville Public Works Commission and the Fayetteville Parks and Recreation annual natural 
resources fair. The Endangered Species Branch has a poster board display and handouts which are used 
for a booth at each event. Various materials are passed out at these events including The Carolina 
Sandhills brochure, produced by the USFWS, a teacher’s kit, and Endangered Species on Fort Bragg, a 
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kid’s handout with coloring pages. 
 
Slides are an important medium for presentations and use in publications at Fort Bragg. Each natural 
resources branch maintains its own extensive slide library for use in many awareness programs described 
in this chapter. 
 
Objective 1. Look for opportunities to host or sponsor conferences, such as the Deer Study Group 
meeting in 1999.  
 
Objective 2. Participate in activities in observance of National Hunting and Fishing Day, Earth Day, 
Arbor Day, and Big Sweep River Clean-up. 
 
Objective 3. Expand and improve the Honor Grove through various conservation projects at Fort Bragg 
schools. 
 
Objective 4. Continue to participate in local events with natural resources significance. 
 
12.2.2 Hunting and Fishing Awareness 
 
Many already discussed uses of media and special events are related to hunting and fishing on Fort Bragg, 
particularly the use of newspapers to disseminate information on hunting and fishing opportunities and 
the Rod and Gun Club celebration of National Hunting and Fishing Day. 
 
Objective 1. Facilitate public meetings and forums for hunter education and hunter involvement in 
wildlife management planning and projects. Include annual research briefings to quail hunters to provide 
information on the management and status of quail hunting on post. Provide hunter education classes 
(Section 13.4.2.6). 
 
Objective 2. Assist hunters in area selection, hunting techniques, and game preparation to assure a quality 
recreational hunting experience. Use personal communications between Branch personnel and hunters 
throughout the year, but especially during major hunting seasons. Enhance fishing opportunities by 
educating anglers on stocking histories, creel survey results, and seasonal and climatic considerations for 
selection of lakes and fishing techniques. Disseminate information, such as wildlife checklists and 
regulations, and answer questions concerning fish and wildlife resources and conservation. Publish and 
distribute maps, signs, and instructions on hunting and fishing areas, regulations, and procedures. Endorse 
and support public education and social activities of the Rod and Gun Club and other organized hunting 
or fishing groups. Update and improve ways to inform users of the out-of-doors opportunities available 
on the installation. 
 
12.2.3 Watchable Wildlife and Interpretative Trails 
 
The Watchable Wildlife program is important to Fort Bragg. There are many naturally occurring 
opportunities to observe wildlife in and near Fort Bragg, and there are special projects planned to 
facilitate the observation of wildlife. The installation is listed in the North Carolina Wildlife Viewing 
Guide (Roe, 1992). The area adjacent McKellar’s Lodge is listed as an RCW viewing area.  
 
Fort Bragg, Natural Resources personnel, and McNair and Butner elementary schools developed a nature 
trail behind McNair Elementary School using school funding, Endangered Species Branch technical 
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support, and Public Affairs Office assistance with searching for additional monetary or construction 
support. Consider using troop training projects. Consider establishing 10 interpretative stations 
emphasizing topics such as cat face trees, fire in the longleaf system, cultural resources, the role of snags, 
plant succession and identification, and a fossil dig site. This site is registered with the National Wildlife 
Federation Backyard Wildlife Habitat program. 
 
Objective 1. Continue to provide advice and support to Fort Bragg schools for maintenance and 
improvement of the nature trail site. 
 
Objective 2. Include an elevated boardwalk near a public highway for easy access at the proposed marsh 
in the Overhills tract. Coordinate with Range Control. 
 
Objective 3. Continue to request funds to construct a permanent interpretative display at McKellar’s 
Lodge to provide information on endangered species and relationships with the longleaf ecosystem which 
produces the game used by hunters on Fort Bragg. Use the display to provide direct access to hunters and 
anglers as well as the hundreds of others who use this facility throughout the year. 
 
12.2.4 Youth Groups 
 
Youth groups are involved in various wildlife programs on Fort Bragg. Scouts use post projects for their 
conservation badges, particularly projects involving fish management and nest box construction. North 
Carolina State University has a summer camp for wildlife students, and this camp usually involves 1-2 
days at Fort Bragg. 
 
Objective 1. Continue to mentor and supervise scouts and other youth group projects. 
 
Objective 2. Provide lectures and slide presentations on conservation careers, wildlife biology, and fish 
and wildlife management when requested, generally about 10 presentations annually. Provide training for 
teachers at local schools during staff development training.  
 
Objective 3. Participate in the local “shadowing” career development program. 
 
12.2.5 Fire Publicity 
 
The use of fire as a management tool is critical to Fort Bragg’s natural resources management program. 
This success of this program requires an understanding of the role of fire in ecosystem functionality by 
the general public. 
 
Objective. Publish articles in the Fort Bragg Paraglide and other local newspapers prior to each year’s 
prescribed burning operations. Provide notices for the local television cable channel and local radio 
stations, giving information regarding prescribed burning operations. 
 
12.2.6 Endangered Species Programs 
 
Endangered species awareness programs are included in many of the awareness objectives listed above. 
However, specific objectives relating to endangered species programs are summarized below: 
 
Objective 1. Assist the RBC with required briefings, ensuring endangered species issues are presented to 
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military personnel utilizing Fort Bragg and Camp Mackall in a timely and efficient manner. 
 
Objective 2. Continue support of educational programs geared towards military leaders. Continue 
program presentation to the civilian community (e.g., school groups, scout troops). 
 
Objective 3. Construct an interpretive display area, proposed adjacent to McKellar's Lodge and listed as a 
viewing area for red cockaded woodpeckers in North Carolina Wildlife Viewing Guide (Roe, 1992). 
Displays will include pertinent information on the endangered longleaf pine-wiregrass ecosystem. 
 
Objective 4. Provide The Red-cockaded Woodpecker on Fort Bragg, NC  (DA, Fort Bragg Endangered 
Species Branch) brochures to military personnel and other interested groups; update brochure when 
necessary. 
 
Objective 5. Produce an endangered species educational video that will include general information about 
the longleaf pine-wiregrass ecosystem with emphasis on the biology and management of endangered 
species on Fort Bragg. 
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 13.0 OUTDOOR RECREATION  
 
Fort Bragg is a large, relatively undeveloped, open space. This open space and outdoor recreation 
opportunities associated with it are perhaps Fort Bragg’s best natural attributes in terms of community 
quality of life. With ever increasing time to pursue recreational interests, the Fort Bragg community and 
general public will undoubtedly place more demand on the installation’s natural resources.  

 
Goal 1. Provide opportunities to the Fort Bragg community and general public for exceptional quality, 
safe, and equitable hunting, fishing, and other outdoor recreation. 
 
Goal 2. Manage outdoor recreation consistent with needs of the Fort Bragg military mission. 
 
Goal 3. Encourage the development of facilities that improve use and enjoyment of fishing, hunting, and 
other natural resources-based recreation. 
 
Goal 4. Integrate recreation activities with endangered species management. 
 
Objective 1. Keep recreation areas and activities 200 feet from identified RCW nest trees to avoid 
interfering with nesting woodpeckers. Post interpretative signs explaining restrictions at developed recreation 
sites. 
 
Objective 2. Locate recreation areas 200 feet from endangered plant sites.  
 
13.1 Military Mission Considerations 
 
The military mission has priority over outdoor recreation for training area use. If hunting and fishing (or 
other outdoor recreational activities) are to continue to thrive on Fort Bragg, this military mission priority 
must not be compromised. If recreational or management activities conflict with military activities, the 
military mission comes first. 
 
The Army has been training soldiers to win on battlefields around the world for over a century while 
providing quality recreational opportunities for soldiers, their families, employees, and the general public. 
Fort Bragg, consistent with its Army leadership role, has shown that these two goals can be achieved 
simultaneously. 
 
13.2 Public Access 
 
Public access is a tradition on Fort Bragg. There are many opportunities for the general public to 
participate in installation activities. Public access is regulated through the Hunting and Fishing Center, 
Range Control, or at designated recreation areas. 
 
Department of Defense Directive 4715.3, Environmental Conservation Program, May 3, 1996, states, 
“The principal purpose of DoD lands and waters is to support mission-related activities. Those lands and 
waters shall be made available to the public for educational or recreational use of natural and cultural 
resources when such access is compatible with military mission activities, ecosystem sustainability, and 
other considerations such as security, safety, and fiscal soundness. Opportunities for such access shall be 
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equitably and impartially allocated”. 
 
Paragraph 2-10 of Army Regulation 200-3, Natural Resources -- Land, Forest, and Wildlife Management, 
states that access by recreational users, ... will be within manageable quotas, subject to safety, military 
security, threatened or endangered species restrictions, and the capability of the natural resources to 
support such use; and at such times as such access can be granted without bona fide impairment of the 
military mission, as determined by the installation commander. This regulation further states that 
withholding public access must be substantiated by a statement in the Integrated Natural Resources 
Management Plan. Army Regulation 215-1 (The Management and Operation of Army Morale, 6 Welfare 
and Recreation Programs and Nonappropriated Fund Instrumentalities) provides information on the 
priority of patronage for Morale, Welfare and Recreation activities and events (general recreation other 
than hunting and fishing). 
 
Fort Bragg’s policies toward public access within both the spirit and letter of Army and Defense policies. 
Fort Bragg has no restrictions on the number of hunting or fishing permits that may be obtained by either 
military, civilian employee, or general public communities. Hunting areas are filled on a first come-first 
served basis. These individuals need only obtain post hunting and/or fishing permits after obtaining North 
Carolina licenses, migratory bird hunting stamps (for waterfowl), proof of attendance of an approved 
State Hunter Safety Class, and proof of attendance at a Fort Bragg hunting class. 
    
Objective. Continue Fort Bragg’s policies toward public access. 
 
13.3 History of Outdoor Recreation 
 
As summarized in sections 9.4.1 and 11.1, the hunting and fishing program was a responsibility of the 
Provost Marshal until 1982 when the program was transferred to DPWE (now the PWBC). In recent years 
the Wildlife Branch has converted operation of hunter control and permit sales from inhouse to a contract 
mode.  
 
The Rod and Gun Club originally conducted much of the habitat management on Fort Bragg, but this 
began to change with the hiring of a wildlife biologist in the 1960s. The Club conducts various 
recreational activities such as turkey shoots, recreational shooting,  and celebration of National Hunting 
and Fishing Day.  
 
The Recreation Branch, Community Activities and Services Business Center (CASBC) is responsible for 
other, nonhunting or fishing, outdoor recreation activities on Fort Bragg (Section 13.5). There are no 
plans to change responsibilities for various outdoor recreation programs during the next five years. 
 
13.4 Hunting and Fishing Programs 
 
“Where is the best deer hunting in the area? Ask any local hunter and the answer will be Fort Bragg. 
Hands down.” 

Fort Bragg Environmental Quality Award submission, 1992-93 
 
13.4.1 Hunting and Fishing Activities 
 
Records of permit sales and hunting trips are maintained by the Wildlife Branch. Participation in hunting 



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 232 

and fishing has been increasing on Fort Bragg. The average annual number of hunters from 1989 to 1998 
was 1,964, 1,618 military, civilian, and DoD personnel hunted on Fort Bragg in 1998. The average annual 
number of anglers from 1989 to 1998 was 2,809; 3,699 military, civilian, and DoD personnel fished on 
Fort Bragg in 1998. 
 
Fort Bragg hunting seasons provide 209 potential hunting days per year. During 1986-96, annual hunter 
attempts on Fort Bragg and Camp Mackall averaged 16,966 for deer, 1,171 for quail, 1,188 for doves, 
921 for squirrel, 777 for raccoon, 687 for rabbits, 414 for waterfowl, and 57 for wild turkey, based on 
hunter checkouts. 
 
Fishing is not quantitatively monitored like hunting. Creel surveys indicate that Fort Bragg supports about 
25,000 fishing trips annually or 49 days/acre/year (using 507 acres of fishing waters).  
 
This is a very high usage of installation lakes, but apparently Fort Bragg and Pope AFB personnel are not 
using Fort Bragg for fishing as much as other residents of North Carolina. Using July 93 to June 94 data 
(XVIII Airborne Corps and Fort Bragg, undated B), it was calculated that only six percent of the Fort 
Bragg/Pope AFB population was fishing on Fort Bragg while 1991 USFWS data indicated that 21 percent 
of the North Carolina population was angling. Part of this difference was probably due to some members 
of the military community fishing exclusively off-post. However, there is obvious room for growth of 
fishing on Fort Bragg, but high demand on existing fisheries might be such that new fisheries must be 
developed to realize the potential.  
 
Fort Bragg hunting and fishing seasons and bag limits mirror those used outside of installation boundaries 
with only a few exceptions: 
 
• Hunting off post is Monday through Saturday while hunting on post is Wednesday through 

Sunday, unless there is a holiday. 
• Hunting is allowed on Sundays for active duty, retired military, reservists, and DoD civilians and 

their dependents. 
• Antlerless deer hunting is limited to a bag of one deer daily on post and two deer daily off post.  
• Daily bag and minimum lengths for channel catfish. 
 
13.4.2 Hunter and Angler Administrative Processes 
 
Military installations usually have complex hunter and angler control systems. These are needed to 
accommodate recreational activities without interference with the military mission and to ensure safe, 
high quality recreational experiences.  
 
13.4.2.1 Hunting and Fishing Regulations 
 
The Wildlife Resources Commission issues regulations for hunters and anglers in North Carolina, 
including those who use Fort Bragg. Army Regulation 200-3, Natural Resources - Land Forest and 
Wildlife Management and XVIII Airborne Corps and Fort Bragg Regulation 420-11, Hunting and Fishing 
Regulation are primary means of establishing controls on hunting and fishing on Fort Bragg.  
Objective. Update Regulation 420-11, as needed to disseminate changes in procedures.  
 
13.4.2.2 Fort Bragg Permits 
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To participate in hunting or fishing on Fort Bragg, individuals must obtain appropriate post permits for 
each activity from the Hunting and Fishing Center. Permits cost the same to both military and civilian 
users. Persons meeting certain disabled criteria and those over 70 years of age may receive free lifetime 
permits. Costs of Fort Bragg permits in 1997 are provided below; these costs are subject to change. 
 
The use of permit funds for fish and wildlife 
management is described in Section 17.3.1.2. Fort 
Bragg requires permit holders to sign a Release 
and Hold Harmless Agreement. Parents or legal 
guardians must sign for minors. This agreement 
should reduce government liability associated with 
hunting and fishing on the post, and it also serves as 
a reminder to participants that there are inherent 
dangers to hunting on Fort Bragg. 
 
Objective 1. Continue to evaluate and perhaps 
adjust permit fees. Coordinate any adjustments 
through affected organizations and the installation 
chain of command.  
 
Objective 2. Update the computer system to improve processes for permit sales and hunter checkout. 
 
13.4.2.3 State License Sales 

 
Persons are responsible for obtaining North Carolina hunting and fishing licenses before obtaining post 
permits. The Hunting and Fishing Center does not sell state licenses or Federal waterfowl stamps. The 
North Carolina Wildlife Resources Commission has developed a system of State license sales using 
computer-generated licenses on State-supplied computers.  
 
Objective. Evaluate selling State licenses to provide one-stop license/permit shopping for Fort Bragg 
anglers and hunters. 
 
13.4.2.4 Check-out and Clearing Procedures 
 
The Hunting and Fishing Center is open at times needed to accommodate hunting and fishing, normally 
eight hours daily with adjustments during hunting season to meet the needs of individual hunting 
activities. With exception of holidays, hunting is closed on Mondays and Tuesdays, and often the Center 
is also closed on these days. 
 
Range Branch provides a list of areas open to hunting one week in advance to the Hunting and Fishing 
Center. Whether or not an area is open or closed to hunting is determined by the type of hunting and the 
type of training which are being conducted. Checkout for hunting begins after hunters are checked in 
from hunting or 90 minutes after sunset the evening previous to hunting days, whichever is soonest. 
Hunter quotas are established for gun deer and turkey hunting, but no quotas are used for archery deer or 
small game hunting. Quotas for areas are filled on a first come-first served basis. 
 
Fishing is open 24 hours per day, seven days a week, except channel catfish lakes which are closed from 

 Fiscal Year 99 Fort Bragg Permit Fees 
 
Daily Hunt or Fish   $  5.00 
Basic Hunt (small game) $15.00 
Basic Fish (except catfish lakes) $15.00 
Basic Combination  $20.00 
     (except catfish lakes) 
Comprehensive Fish (all lakes) $20.00 
Comprehensive Hunt (all game) $20.00 
Sportsman (all hunting and  $30.00 
     fishing) 
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0600-1200 daily, unless specifically posted otherwise. There are no checkin-checkout requirements.  
 
XVIII Airborne Corps and Fort Bragg Regulation 420-11, Hunting and Fishing Regulation, outlines 
specific requirements of hunters and anglers for check-out and clearing procedures. The above briefly-
described checkout process has worked well on Fort Bragg, and there are no plans to change the system 
during the plan period.  
 
Objective. Evaluate the use of computers to improve service to hunters and anglers as well as improve 
the data collection aspect of this process. Evaluate and perhaps implement other ideas for improving the 
checkout-checkin process. 
 
13.4.2.5 Hunting and Fishing Maps 
 
Fort Bragg maps are essential for hunter and angler use of training areas. Fort Bragg uses two maps, 
printed back to back, showing hunting areas for deer and small game areas. These maps feature off-limits 
areas, shotgun-only areas, dove fields, archery-only areas, fishable ponds and streams, major roads, and 
other features for orientation. Quality maps are essential for implementing quality deer management 
programs and quail/rabbit deferred harvest strategies on Fort Bragg (sections 9.5.1.1 and 9.5.1.3).  
 
Objective. Use the GIS to provide an improved map for hunters and  anglers. 
 
13.4.2.6 Safety Considerations 
 
 XVIII Airborne Corps and Fort Bragg Reg. 420-11 contains many references to hunting, fishing, and 
water safety practices and requirements. Hunters must satisfactorily complete a State-certified hunter 
education course before being authorized to purchase a Fort Bragg hunting permit. In addition, all persons 
who hunt on Fort Bragg are required to take a Fort Bragg safety class prior to purchasing post permits.  
 
Objective. Provide the one-hour Fort Bragg safety class every Friday during August through February 
and as needed during other periods. Provide a course for State Hunter Safety Instructor certification. 
 
13.4.2.7 Harvest Processing Facility 
 
The Fort Bragg Hunting and Fishing Center has a state-of-the-art harvest processing facility, particularly 
designed for deer. This facility is operated in conjunction with a modern deer check station designed to 
collect biological data with a minimum of delays. The facility provides individual areas for skinning and 
butchering deer, including hanging racks, meat grinders, shears, and handsaws. Facilities are open to all 
hunters. 
 
13.4.3 Organized Hunts and Fishing Tournaments 
 
Objective 1. Manage (the Fort Bragg Rod and Gun Club) an organized dove hunt on the opening day 
using a field specifically planted by the Wildlife Branch for this purpose. Use Club members to conduct 
hunt sign-in and sign-out, provide safety briefings to participants, and perform other duties needed to 
conduct high quality, safe hunting experiences.  
 
Objective 2. Support Rod and Gun Club-sponsored fishing tournaments, particularly those associated 
with National Hunting and Fishing Day, and the CASBC-sponsored annual youth fishing derby. 
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Objective 3. Evaluate a proposal from local bird hunters for a specific area where they can release pen-
reared birds to train their hunting dogs, primarily due to the low number of quail in this region in recent 
years. 
 
13.5 Other Natural Resources Oriented Outdoor Recreation 
 
Fort Bragg has a plethora of natural resources-related recreational activities other than hunting and 
fishing. These range from more passive activities such as picnicking, wildlife watching, and nature 
photography to more active recreational outlets such as bicycling, horseback riding, recreational shooting, 
and camping. These activities are generally a responsibility of the Recreation Branch, CASBC. 
 
13.5.1 Riding Stable 
 
CASBC operates a riding stable, located near the center of the cantonment on about 75 acres. This facility 
provides care for privately-owned horses, riding on facility-owned horses, and organized riding events. 
Horseback riding is restricted to the cantonment facility and in the Smith Lake vicinity. The facility 
sponsors nationally-sanctioned jump shows twice annually. The stable has minimal impact on natural 
resources management. However, the facility uses prime cantonment acreage, which is coveted for other 
uses due to a lack of cantonment growth space (Section 7.1.2).  
 
Objective. Evaluate proposals for a new location for the Riding Stable, which could have significant 
impacts on natural resources management, depending on the selected site.  
 
13.5.2 Off-Road Vehicles 
 
Off-road vehicles (ORV), both motorized and nonmotorized, have great potential to damage natural 
resources. Army policy (AR 200-3) is very restrictive on the use of ORVs for recreation. Fort Bragg had 
an ORV club, but it was disbanded in the early 1990s due to problems with club activities. No ORV 
driving is allowed on Fort Bragg. Vehicles commonly used as ORVs must be licensed and remain on 
roads, just as other vehicles. Exceptions to this policy include military use, law enforcement, and natural 
resources management. 
 
13.5.3 Camping and Picnicking 
 
Picnicking is a very popular activity on Fort Bragg. Major picnic sites are at Smith Lake, Wilson Park, 
and McKellar’s Lodge and Lake. There are areas at Smith Lake and McKellar’s to support large group 
activities, particularly military unit organization days. The Wilson Park facility has been upgraded. The 
lake at Wilson Park has a major aquatic weed problem which interferes with recreation. 
 
There is a campground in the Northeastern Area, but it does not meet the needs of all of the Fort Bragg 
community. Scouting groups can obtain permission to camp in other locations, providing they do not 
interfere with other activities. 
 
Objective. Enlarge the campground in the Northeastern Area, requiring coordination with the 
Endangered Species Branch to ensure minimal, if any, disruption to threatened or endangered species.  
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13.5.4 Boating and Canoeing 
 
Fort Bragg has limited recreational boating and canoeing opportunities. Some boating and canoeing are 
done on Little River, but these activities are not promoted. Smith Lake has the only “cable skiing” offered 
in the Army. This facility uses a one half-mile cable to pull waterskiiers. 
 
13.5.5 Recreational Shooting 
 
Recreational shooting is an important aspect of outdoor recreation on Fort Bragg. The Rod and Gun Club 
manages a shooting range near the Hunting and Fishing Center. This range is used for a variety of target 
shooting including skeet, rifle, pistol, and archery shooting. A new skeet range is being developed on the 
Hart Farm tract in the Overhills. 
 
13.5.6 Recreational Equipment Rental Center 
 
CASBC operates a major outdoor recreation equipment rental center. Items rented include hunting and 
fishing equipment, camping equipment, boats and motors, canoes, camping trailers, etc. The Center 
provides boating safety classes, and it arranges for special training, such as scuba classes.  
 
13.5.7 Other Recreational Activities 
 
Other outdoor recreation activities include activities such as nature study and photography (escorted-only 
on training lands), berry picking on rights-of-way, and general nature enjoyment. There is a paintball 
facility at Smith Lake that is very popular and is also used for military training. There is an approved, 
organized mountain biking trail at Smith Lake. 
 
Objective 1. Consider developing a water park and a Ropes and Initiatives Course during the next five 
years at Smith Lake, using the Strategic and Long-Range Planning process. 
 
13.6 Recreation and Ecosystem Management 
 
A basic tenet of ecosystem management is the “human values and use” component. Fort Bragg’s outdoor 
recreation program affects ecosystems in terms of both products (sport fish and game species harvested 
and plant products) and disturbance associated with recreationists. Fort Bragg is well aware of the over-
riding need to ensure these activities do not significantly impact overall ecosystem integrity.  
 
Goal. Manage outdoor recreation while maintaining ecosystem integrity and function. 
 
Objective. Monitor activities, such as game harvest, horseback and bicycle riding, recreational shooting, 
water sports, etc., for impacts on ecosystem integrity. Give special consideration to protection of critical 
areas (special habitats, highly erodible areas, etc.) from negative impacts due to outdoor recreation.  
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 14.0 CULTURAL RESOURCES PROTECTION 
 
 
Cultural resources management at Fort Bragg is provided in accordance with Section 106 and Section 110 
of the National Historic Preservation Act (NHPA) (16 U.S.C. Section 470, as amended), the Archeological 
Resources Protection Act (16 U.S.C. Section 470aa-47011), the American Indian Religious Freedom Act 
(42 U.S.C.), the Native American Graves Protection and Repatriation Act (25 U.S.C. Section 3001 et seq.), 
Executive Order 11593 (Protection and Enhancement of Cultural Environment), DoD Directive 4710.1 
(Archeological and Historic Resources Management, 1984), and AR 200-4 (Cultural Resources 
Management).  
 
Management of Fort Bragg’s cultural resources is a mission of the Projects Branch, PWBC. The Projects 
Branch has a full-time Cultural Resource Manager (CRM) who is responsible for all aspects of cultural 
resources management, including coordination with FORSCOM and other Army activities, the North 
Carolina State Historic Preservation Officer (SHPO), the Advisory Council on Historic Preservation, native 
American tribal organizations, and the public, as appropriate. 
 
Goal. Implement this INRMP in a manner consistent with protection of cultural resources at Fort Bragg. 
 
14.1 Cultural Resources 
 
14.1.1 Cultural Resources Inventory 
 
14.1.1.1 Archeological Resources 
 
Roughly 32,000 acres of Fort Bragg (including all of the Overhills tract) have been surveyed for 
archeological resources. An estimated 76,000 additional acres of land suitable for survey remain. Impact 
areas and most of cantonment area are either completely disturbed or too dangerous to survey without 
Explosive Ordnance Detachment support and clearance. 
 
Just over 2,000 archeological sites have been identified on Fort Bragg and Camp Mackall. Archeological 
site density is one site per 15-60 acres. The proportion of prehistoric to historic sites is approximately 4:1. 
Most prehistoric sites date to the Middle to Late Archaic and Woodland periods. Because of the post’s 
highly erodible soils, cultural deposits are typically shallow buried, often susceptible to disturbance.  
 
Eligibility of archeological sites for inclusion in the National Register of Historic Places (NRHP) is the 
principal criteria determining management prescriptions. Generally, sites fall into one of three categories 
with regard to NRHP eligibility. 
 
• Eligible: These sites have been determined eligible for the NRHP and therefore are subject to 

protection. They should not be affected without consultation per Section 106 of the NHPA and  
 
 
 

development of a plan to mitigate adverse effects. 
• Ineligible: These sites have been determined ineligible for the NRHP and do not require 

protection from adverse effects. 
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• Potentially eligible (intermediate): Further investigation is required to determine NRHP 
eligibility. Therefore, these sites are potentially eligible for the NRHP and require protection until 
determinations of eligibility can be made. 

 
About 30 archeological sites on Fort Bragg are eligible for the NRHP, and 175 are potentially eligible. 
Evaluations of 101 of these sites for NRHP eligibility were begun in 1997. 
 
Objective 1. Survey 6,000 to 8,000 acres annually until all suitable lands have been investigated. 
 
Objective 2. Evaluate 40 sites annually, depending on results of surveys, until determinations of 
eligibility are complete. 
 
14.1.1.2 Historic Properties and Cemeteries 
 
Fort Bragg has a wealth of architectural properties. Two historic churches predate the establishment of 
Fort Bragg. The Long Street Presbyterian Church (circa. 1845), an example of Classic Revival 
architecture, was listed on the NRHP in 1974. It is the only resource on Fort Bragg with NRHP listing. 
The Sandy Grove Presbyterian Church, an example of Greek Revival architecture, dates to 1856. 
 
The cantonment area contains historically significant properties associated with 1920s and 1930s military 
construction. The Main Post Historic District is a planned environment of land use, buildings, roads, and 
open spaced designed in the Beaux Arts style (Nakata Planning Group and Rust Environment & 
Infrastructure, 1994).  
 
In addition, Fort Bragg contains 25 historic cemeteries located throughout the installation. Cemeteries are 
protected regardless of historic significance.  
 
14.1.2 Planning 
 
The Fort Bragg Historic Preservation Plan (Gulf Engineers & Consultants and Southeastern 
Archeological Services, 1990) is outdated.  
 
Objective. Develop an Integrated Cultural Resources Management Plan (ICRMP) by FY 00 that will 
incorporate natural resources management considerations. 
 
14.2 Natural Resources Management Implications 
 
Natural resources management on Fort Bragg has limited potential to affect historic architectural 
properties, generally restricted to those on range areas. However, natural resources management has 
significant potential to affect archeological sites and cemeteries located outside the cantonment. 
 
The Fort Bragg Historic Preservation Plan (vol. 2) identified three classes of undertakings associated 
with natural resources management with potential to adversely affect archeological sites and cemeteries 
(Gulf Engineers & Consultants and Southeastern Archeological Services, 1990). 
• Forest management: Forest management and thinning practices can cause moderate ground 

disturbance and result in damage to archeological sites and cemeteries. 
• Clearing/cultivation: Similar to forest management, clearing and cultivation activities (e.g. 
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wildlife food plots) can result in adverse impacts to cultural resources through mechanical soil 
disturbance. Such activities can also lead to erosion of cultural deposits.  

• Firebreak maintenance/construction: Construction of new firebreaks and maintenance of 
existing ones involve significant ground disturbance that can damage archeological sites and 
promote erosion. 

 
Additional management practices with potential to adversely affect cultural resources are outlined below. 
 
• Land Rehabilitation and Maintenance/erosion control: Of all practices associated with natural 

resources management on Fort Bragg, LRAM/erosional control projects have perhaps the greatest 
potential to affect archeological sites. Because of the installation’s erodible soils and high-
intensity military training, erosion control is undertaken on a large scale. Projects involving 
excavation, earth moving, and fill deposition can damage or bury archeological sites. Generally, 
however, effects to archeological sites from reduced erosion are positive, provided sites are not 
damaged during erosion control activities.  

• Prescribed burning: Prescribed fire has some potential to affect archeological sites by denuding 
areas of vegetation, promoting erosion, and introducing modern carbon that may affect 
radiometric dating of archeological sites. Fire has greater potential to adversely impact historic 
archeological sites with significant surface features. 

• Outdoor recreation programs: Public access associated with hunting and outdoor recreation 
activities has limited potential to increase the risk of vandalism to archeological sites, but it does 
have potential to increase vandalism to cemeteries and buildings on range lands. 

 
Even with proper review, natural resources projects still have potential to affect archeological sites 
through accidental discovery. 
 
Objective 1. Avoid or mitigate adverse effects to cultural resources from natural resources through proper 
review and planning. Submit proposed projects, as part of standard NEPA review, to the CRM for approval, 
determinations of effect, and Section 106 consultation, as necessary.  
 
Objective 2. Take the following protective measures upon discovery of sites. 
 
• Cease ground disturbing activities immediately and report to the CRM upon discovery of 

potential cultural deposits. 
• Consider alternatives for moving the project to another location. 
• Do no further investigation if remains are determined by the CRM to be natural, and resume the 

project. Protect the site until such time that it is determined ineligible for the NRHP if remains are 
determined to be cultural.  

 
Numerous provisions of this INRMP benefit cultural resources management on Fort Bragg. These include 
Natural and Special Management Area Conservation (Section 9.12), Wetlands Management (Section 
9.6), Military Personnel Awareness (Section 12.1), Soil Resources Management (Section 9.8), 
Enforcement (Chapter 11.0), and NEPA Implementation (Chapter 15.0). 
 
 



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 240 

 15.0 NATIONAL ENVIRONMENTAL POLICY ACT 
IMPLEMENTATION 
 
 
The National Environmental Policy Act (NEPA) requires Fort Bragg to consider all foreseeable 
environmental impacts before acting. Under AR 200-2, Environmental Effects of Army Actions, and Corps 
Regulation 200-1, Fort Bragg Environmental Program, Fort Bragg must integrate NEPA early in the 
decision-making process to identify possible adverse environmental impacts and to avoid or minimize 
their consequences.9  
 
Goal 1. Use NEPA to identify projects and activities on Fort Bragg which might impact natural resources 
and work with project planners to resolve issues early in the planning process. 
 
Goal 2. While preparing this INRMP, comply with the spirit and letter of NEPA. 
 
15.1 Responsibilities and Implementation 
 
15.1.1 Responsibility 
 
ENRD, which implements NEPA  at Fort Bragg, has one person whose primary duty is NEPA. This 
position not only ensures that NEPA documentation is provided for projects, training missions, and other 
governmental actions, but it involves a considerable amount of time  preparing NEPA documentation for 
organizations on Fort Bragg. The process of reviewing and preparing NEPA documentation often 
involves direct coordination with various natural resources professionals on the post, particularly those 
listed in Chapter 5 of this INRMP. The proponent for military construction is the PWBC, while the 
proponent for training exercises is the Readiness Business Center.  
 
15.1.2 NEPA Documentation  
 
The policy of the Public Works Business Center is to use the lowest level of environmental 
documentation that will have sufficient detail to support making a rational decision. The most common 
NEPA document prepared for projects is a Record of Environmental Consideration (REC). The REC 
documents that the project falls within a category of actions excluded from further NEPA review because 
they do not individually or cumulatively significantly affect the environment. These “categorical 
exclusions” (CX) are listed in Appendix A of AR 200-2. This simple documentation generally works well 
for routine projects, such as vehicle decontamination exercises, borrow sites, small digging projects, and 
similar projects where natural sites are not damaged.  
 
When a project does not fall within a CX, ENRD will prepare an environmental assessment  
 
 
(EA) to determine whether an environmental impact statement (EIS) is necessary. If the EA determines 
that an EIS is not necessary, a finding of no significant impact (FNSI) will accompany it. After the Staff 
Judge Advocate reviews and the Commanding General approves the EA and FNSI, ENRD will publish 
the FNSI and solicit public comments for 30 days. If the EA determines that an EIS is necessary, ENRD 
will draft a notice of intent (NOI) to prepare an EIS and staff it to the Deputy Assistant Secretary of the 
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Army for Environment, Safety, and Occupational Health for approval.  
 
Fort Bragg has no NEPA documentation for the natural resources program as a whole. The EA for this 
INRMP fulfills that requirement. However, future natural resources projects will require NEPA 
documentation if they significantly exceed the scope of the EA for this INRMP. 
 
15.1.3 Mitigation 
 
If a proposed action will adversely affect the environment,  NEPA and AR 200-2 require Fort Bragg to 
consider less damaging options or otherwise offset the environmental damage. Below are five general 
mitigation tactics: 
 
Avoidance: Avoid adverse impacts on natural resources by not performing activities that would result in 
such impacts. Confine construction to areas where no significant impact would occur to natural resources. 
 
Limitation of action: Reduce the extent of an impact by limiting the degree or magnitude of the action. 
Minimize impacts of construction projects by arranging timing, location, and magnitude of actions so that 
they have the least impact on natural resources. 
 
Restoration of the environment: Restore the environment to its previous condition or better. This could 
involve reseeding and/or replanting an area with native plants after it has been damaged by construction 
projects. 
 
Preservation and maintenance operations: Design the action to reduce adverse environmental effects. 
This could involve actions, such as monitoring and controlling pollution, contamination, disturbance, or 
erosion caused by construction projects, that would impact natural resources. 
 
Replacement: Replace the resource or environment when affected  by a construction project. 
Replacement can occur in-kind or otherwise, on-site, or at another location. This could involve creation of 
the same type or better quality habitat for a particular impacted fish or wildlife species or creation of 
habitat for another species. 
 
Mitigation identified in a FONSI is a Class 1 “must fund” for environmental purposes. This provides a 
reliable mechanism to fund mitigation included in NEPA documents.  
 
Objective. Classify mitigation as a “must fund” for budgetary purposes. 
 
15.2 NEPA and Natural Resources Management 
 
The NEPA process ensures that managers properly plan, coordinate, and document all natural resources 
activities (as described in this INRMP). The NEPA process identifies problems associated with other 
organizations’ projects affecting Fort Bragg's natural resources. 
 
Siting range-related projects requires input from natural resources personnel. Fort Bragg personnel must 
work together and use the NEPA process when selecting sites and planning missions. When managers 
understand mission/project requirements in terms of land features and requirements, they often not only 
offer more potential site options to mission or project planners, but also offer alternatives to avoid future 
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environmental conflicts.  
 
15.3 NEPA and This INRMP 
 
Fort Bragg will prepare an EA for this INRMP to ensure that it fully considers all foreseeable 
environmental impacts of implementing the INRMP. Should the EA produce a FNSI, Fort Bragg will 
publish the FNSI and solicit public comments for at least 30 days. 
 
Objective 1. Document the effects of implementing this INRMP through an EA.  
 
Objective 2. To reduce verbiage in subsequent NEPA documents, reference this INRMP when describing 
affected environments. 
 



 
 243 
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16.0 CONTINUING MANAGEMENT CHALLENGES 
 
Some issues involving Fort Bragg are not easily resolved. This section deals with these issues. The first 
steps to tough issue resolution are admission that answers are not readily available and willingness to 
keep working toward resolution. 
 
16.1 Hardwoods Within the Longleaf Pine-Wiregrass 
Ecosystem 
 
Challenge. Maintain and protect target levels of hardwoods for priority, hardwood-dependent wildlife 
without compromising RCW recovery or natural community restoration. 
 
Background   
 
Hardwood management is perhaps the most contentious and politically charged natural resources issue on 
Fort Bragg. There is debate regarding the amount and composition of the hardwood component of the 
presettlement longleaf pine-wiregrass ecosystem. Also, there is a strong desire by hunting constituents to 
maintain hardwoods for game species, regardless of historical ecosystem composition.  
 
The Fort Bragg natural resources program is steadily reducing the hardwood component of this ecosystem 
through cutting and herbicide application in selected sites and prescribed burning postwide, particularly 
during growing seasons. If the current program continues, most upland mature hardwoods will be 
eliminated, and even hardwoods in drainages will gradually be reduced as repeated fires “eat” at drainage 
edges. This statement of predicted effects of management on hardwoods is generally accepted by Fort 
Bragg natural resources managers. 
 
The issue is complex in terms of species and their habitat needs, but it has been very simplistically 
defined in terms of the RCW and its needs for longleaf pine with few hardwoods, versus game species, 
such as deer, squirrels, and turkeys, and their needs for mature hardwoods, particularly for mast. 
Hardwoods of all sizes are very important or essential for many wildlife species, including some high 
priority species. On the other hand, restoration of the longleaf pine-wiregrass ecosystem, as the 
cornerstone of RCW recovery, requires activities that can effectively eliminate mature hardwoods over 
time on most of Fort Bragg. Many other species, such as migrating songbirds, are likely being affected, 
but these impacts are less well known. 
 
The issue is one of compliance since the Endangered Species Management Plan (XVIII Airborne Corps 
and Fort Bragg, 1997d) requires certain objectives with regard to RCW habitat. However, this Plan has 
certain leeway with regard to hardwoods (a maximum of 20 basal area in forage stands and 10 basal area 
in cluster/recruitment stands).  
 
Approach  
 
1) Targets: The Habitat Restoration Working Group (HRWG) will implement targets for hardwood 
acreage, patch size, and patch distribution. Consideration will be given to priority species and their 
thresholds, either positive or negative, for hardwoods within the landscape. Population goals and habitat 
fragmentation or connectivity will be considered in landscape design (sections 9.1.2, Habitat 
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Management Area Prescriptions and 9.2.3, Forest Management for Wildlife Habitat). 
 
2) Mapping: Forest treatments will require mapping and/or delineation of existing and potential 
oak/hickory and scrub habitats, Important Mast Areas, and other special hardwood features (see Section 
8.2.3, Wildlife Habitat Inventory). 
 
3) Habitat Evaluation: The HRWG will develop and apply habitat models to assess current conditions, 
recommend desired future conditions, and predict habitat values resulting from proposed management 
activities (see Section 9.1.2, Habitat Management Area Prescriptions). 
 
4) Management: Ecosystem restoration, endangered species habitat projects, silvicultural treatments, and 
prescribed fire prescriptions will be conducted with the objective of creating and/or maintaining 
landscape configuration targets established through the INRMP and the HRWG. An adaptive 
management strategy will be used with a commitment to monitoring and subsequent management 
adjustments (see Section 9.1.2, Habitat Management Area Prescriptions). 
 
5) Monitoring: The HRWG will develop monitoring methods and initiate and steer monitoring projects 
conducted by management and/or monitoring crews. Possible hardwood management measurements 
include mature hardwoods or hardwood patches lost per year, mosaic aspect of burns, retention or 
creation of structural diversity, and other empirical measures (see Section 8.1, Ecosystem and Habitat 
Restoration Monitoring). 
 
Complicating and Limiting Factors 
 
1) Issues of Resolution or Scale: Current mapping uses 5-10-acre minimum stands. This acreage criteria 
is driven by inventory costs, but these minimums miss many, if not most, hardwoods. The existing 
hardwood patch size is commonly as small as 0.5 acre. However, delineation at this scale is expensive to 
map, and protective treatments of such small pockets of hardwoods can be extremely difficult to 
implement. 
 
2) Total Acreage of Treatments: Due to the large acreage of forested habitat on Fort Bragg and Camp 
Mackall, forest treatments must often be applied at a coarse scale. For example, a 3-year burning rotation 
dictates that Fort Bragg burn approximately 30,000 acres per year. The immense amount of work required 
to safely and effectively burn this much land precludes detailed, ‘micro-managed’ burn prescriptions 
which could protect various hardwood resources. Consequently, Fort Bragg managers are severely 
challenged to find ways to apply broad-scale burning that accomplishes small scale results. 
 
3) Multiple Hardwood Management Requirements: Hardwoods on Fort Bragg occur in many forms, 
including distinct stands, patches within pine stands, and single mature trees within pine stands. 
Additionally, different species of wildlife require different hardwood structural features, ranging from 
scattered understory or re-sprouts to scrub patches to mature overstory trees. Wildlife species needs often 
vary with season, or a species may require several different types of hardwood habitats in some landscape 
configuration. Even priority forested grassland specialists, such as the fox squirrel, require some level of 
hardwood habitat for one or more of their life requisites. Each management activity which affects 
hardwoods must consider management of all of these hardwood types. Consequently, both management 
planning and monitoring can be extremely complicated. 
6) Monitoring: Adaptive management, by definition, requires both a measurable definition of success, 
and a monitoring program sufficient to measure that success. In the case of hardwood objectives, 
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measurable definitions of success must be developed, and then a financial and logistical commitment to 
monitoring must be made. The long term, gradual, and widespread nature of hardwood elimination on 
Fort Bragg confounds the planning and implementation of an effective adaptive management monitoring 
program. 
 
16.2 RCW Forage Guideline and Canopy Closure Limitations  
 
Challenge. Maximize habitat values for forested grassland and other ground cover-dependant priority 
species while providing sufficient forage for RCW management goals. 
 
Background   
 
Relationships between timber stocking, canopy closure, floral species composition and structure, soils, 
and habitat values for wildlife species are variable and complex. Many of these relationships have been 
the subject of focused research. However, these studies have rarely been in longleaf pine/wiregrass 
Sandhill communities. Also, there is a lack of research addressing all of these factors together. Forestry 
research for timber production rarely incorporates wildlife habitat assessment. Botanical or wildlife 
habitat studies (other than for the RCW) commonly use canopy closure or other light penetration 
measures without detailed correlation analysis with timber management parameters such as basal area, 
tree spacing, or average dbh. 
 
The RCW forage habitat model, developed into a regulatory guidance (Guidelines for Preparation of 
Biological Assessments and Evaluations for Red-Cockaded Woodpecker (USFWS, 1989)), is one example 
of an attempt to apply basal area, stem density, and dbh criteria in a wildlife habitat model. This guideline 
works reasonably well for the RCW; however, management planning and implementation using the 
model are complicated and considered by many to limit floristic and wildlife habitat values by requiring 
excessive stand stocking rates and limiting ground cover or understory habitat development. This is 
particularly evident in the droughty, low fertility soils found on Fort Bragg. 
 
RCW Forage Model Complexity. The difficulty in implementing habitat guidelines using inter-related 
and complex measures such as basal area, average dbh, and stem density is demonstrated in the 
Management Guidelines for the Red-cockaded Woodpecker on Army Installations (Department of Army, 
1996). These guidelines call for maintenance of 50 to 80 BA with average stem spacing of 20 to 25 feet. 
However, it is mathematically impossible to comply with both of these requirements in any stand with an 
average dbh >15 inches. The basal area of a 15-inch average dbh stand at 25-foot spacing (the widest 
allowed) is 86 BA (out of the BA compliance range). And the basal area of a 20” average dbh stand at 25-
foot spacing (the widest allowed) is 152 BA. Consequently, a manager must choose to either be out of 
compliance with one of these requirements, or reduce all mature stands to <15” average dbh. This 
contradiction between BA and spacing becomes worse as forest age (and subsequent dbh) becomes 
greater; yet, based on RCW needs, management guidelines encourage older stands. 
 
Incompatibility With Quail Habitat Management 
 
Limitations of the current RCW model to habitat management for other wildlife species is particularly 
evident in quail management. Quail have diverse seasonal habitat requirements, including grasslands and 
early succession nesting and foraging habitats, as well as woody escape and loafing cover.  
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These habitats are suppressed or lost in heavily stocked, closed canopy stands. This relationship was 
discovered many decades ago (Stoddard, 1931) and despite extensive quail research, has never been 
disproved. Much of the literature addresses quail habitat in terms of  canopy closure. The common 
recommendation is <40% canopy closure (Rosene, 1969; Oklahoma Department of Wildlife Conservation, 
1992), and forests with <50% canopy closure have been associated with severe quail declines in Mississippi 
(Lee and Brennan, 1994). On Fort Bragg drastic declines in annual quail harvests (8,912 in 1971 to 300-500 
in recent years) paralleled forest-wide reductions in timber harvesting and subsequent increases in timber 
stocking levels and/or canopy closure. Additionally, long term quail call count data shows a strong negative 
correlation with timber stocking levels (Wildlife Branch, unpublished data). 
 
The incompatibility of quail and RCW management using current RCW habitat guidelines is clear. Fort 
Bragg RCW population goals require the vast majority of forest acreage be managed as forage area (see 
Section 9.5.2.1.1). The USFWS and Army RCW guidelines require these stands range from 50 to 80 BA 
(average 70) of pine. This stocking level, with or without additional BA from scattered residual hardwoods, 
is far overstocked for quail habitat, especially in Sandhill soils. A well accepted guideline for quail habitat 
indicates that on Fort Bragg soils, the upper limit for quail habitat is 27 BA on some soils and only 59 BA 
on the very richest soils (Landers and Mueller, 1992). On average, Fort Bragg soils can only support 44 
(total) BA before quail habitat is lost. Radio telemetry research on Fort Bragg supported these management 
guidelines by finding that quail avoid pine stands with stocking >50 BA (Robinette, 1991).  
 
Management for Other Priority Species. Unfortunately, relatively little research has been done on many of 
Fort Bragg’s other priority wildlife species, with little or no detailed research specifically focused on canopy 
closure and timber stocking. However, some research has documented negative correlations between 
canopy closure and habitat value for some priority species. Bachman’s sparrows require ground cover 
characteristics not found in closed canopy stands (Dunning and Watts, 1990; Hamel, 1992; and Dunning, 
1993). Research on Fort Bragg supported this relationship (Krieger, 1997) and also found a negative 
correlation between canopy cover and species abundance for other pine/grassland specialists, such as the 
high priority brown-headed nuthatch and the eastern wood pewee.  
 
Approach 
 
1)  Develop New RCW Forage Habitat Guidelines For Sandhill Habitats: NCSU has completed research 
to determine forage habitat requirements specific to this area. Findings support that high quality RCW 
habitat is 30-50 BA. Fort Bragg will work with the USFWS to develop and implement RCW guidelines 
which allow better ground cover management (see sections 9.2.2.2, 9.5.2.1.1, and 10.2).  
 
2)  Use Canopy Closure As Measures Of Treatment Success: As outlined in pine management objectives 
in subsections under Section 9.2.2., Fort Bragg managers will use canopy closure as a measure of success for 
silvicultural treatments. These measures will help define the compatibility of treatment targets and priority 
species habitats and steer future management. 
 
3)  Apply Innovative Silvicultural Strategies: Fort Bragg managers will attempt to resolve conflicts between 
forage guideline requirements and canopy closure with the application of  new and/or experimental 
silvicultural strategies, such as variable density thinning. Through this technique, adjustments to the 
distribution of leave trees can alter canopy closure levels while maintaining a given average spacing and stand 
dbh (see sections 9.1.2, HMA Prescriptions and 9.2.3, Forest Management for Wildlife Habitat). 
 
4)  Support Collaborative Adaptive Management Experiments: Fort Bragg will initiate and support adaptive 
management experiments investigating relationships among soil, timber stocking, canopy closure, and 
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wildlife habitat values. Initial discussions with other federal and state land managers in the region suggest that 
collaborative replication experiments may prove valuable to several area land holdings. These projects will 
be designed to provide management guidelines for maximizing compatibility and habitat values for all 
priority species. Several ongoing research projects (both contracted and in-house) will provide results 
applicable to the resolution of this issue (see sections 8.1, Ecosystem and Habitat Restoration Monitoring 
and 10.2.1, Habitat Research Projects). 
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  17.0 IMPLEMENTATION 
 
 
This plan is only as good as Fort Bragg’s capability to implement it. This INRMP was prepared with a goal 
of 100% implementation. Below is described the organization, personnel, HMA prescription process, and 
funding needed to implement programs described in chapters 8-15. 
 

17.1 Organization 
 
The Environmental and Natural Resources Division, PWBC and Range Branch, Readiness Business 
Center at Fort Bragg can implement most of this INRMP and fulfill goals and policies established in 
Chapter 1. Other organizations identified in Chapter 5 with responsibilities are also capable of 
implementing their portions of this INRMP with no organizational changes, although they may elect to 
make changes during the plan period for improved operations efficiency. 
 
17.2 Personnel 
 
“The management and conservation of natural and cultural resources under DoD control, including 
planning, implementation, and enforcement functions, are inherently governmental functions that shall 
not be contracted.”10 
 
17.2.1 Staffing 
 
The following staffing is required to implement this INRMP at Fort Bragg: 
 
Note: This table is for Official Use Only. It is not included in plans intended for use or review by persons 
external to Fort Bragg. 
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Organization/Position 

 
Current 

 
Type 

 
Needed to 

Fully 
Implement 

 
Type 

 
Full 

Performance 
Level 

 
Public Works Business Center 

 
 

 
 

 
 

 
 

 
 

 
 ENRD Staff Specialists 

 
 

 
 

 
 

 
 

 
 

 
    Project Manager/Chief 

 
1 

 
GS 

 
1 

 
GS 

 
GS-12 

 
    Senior Biologist 

 
1 

 
GS 

 
1 

 
GS 

 
GS-12 

 
    Soil Conservationist 

 
1 

 
GS 

 
1 

 
GS 

 
GS-12 

 
    NEPA Coordinator 

 
1 

 
GS 

 
1 

 
GS 

 
GS-12 

 
    Environmental Protection 
Specialist 

 
1 

 
GS 

 
1 

 
GS 

 
GS-11 

 
    GIS Administrator 

 
0 

 
 

 
1 

 
GS 

 
GS-11 

 
    NEPA Specialist 

 
0 

 
 

 
1 

 
GS 

 
GS-11 

 
    Cultural Resources Manager 

 
1 

 
Contract 

 
1 

 
Contract 

 
GS-12 

(equivalent) 
 
    Curation Technician 

 
1 

 
Contract 

 
1 

 
Contract 

 
GS-11 

(equivalent) 
 
    Soil Conservation Technician 

 
1 

 
Contract 

 
1 

 
Contract 

 
GS-07 

(equivalent) 
 
 Endangered Species Branch 

 
 

 
 

 
 

 
 

 
 

 
    Branch Chief 

 
1 

 
GS 

 
1 

 
GS 

 
GS-12 

 
    Wildlife Biologist (Monitoring) 

 
1 

 
GS 

 
1 

 
GS 

 
GS-11 

 
    Wildlife Biologist (Artificial   
Cavity Program)  

 
1 

 
GS 

 
1 

 
GS 

 
GS-11 

 
    Wildlife Biologist (Habitat             
 Management) 

 
0 

 
 

 
1 

 
GS 

 
GS-11 

 
    Wildlife Biologist (GIS) 

 
1 

 
GS 

 
1 

 
GS 

 
GS-09 

 
    Wildlife Biologist (Outreach) 

 
1 

 
GS 

 
1 

 
GS 

 
GS-09 

 
    Botanist 

 
1 

 
GS 

 
1 

 
GS 

 
GS-11 

 
    Lead Biological Sciences                
  Technician 

 
1 

 
GS 

 
1 

 
GS 

 
GS-07 
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Organization/Position 

 
Current 

 
Type 

 
Needed to 

Fully 
Implement 

 
Type 

 
Full 

Performance 
Level 

    Biological Sciences Technician 3 GS 4 GS GS-05 
 
    Biological Sciences Technician      
  (Term) 

 
5 

 
Contract

* 

 
3 

 
Contract

* 

 
GS-05 

(equivalent) 
 
    Office Automation Clerk 

 
1 

 
GS 

 
1 

 
GS 

 
GS-04 

 
    Volunteers 

 
varies 

 
varies 

 
varies 

 
varies 

 
 

 
 Natural Resources Branch 

 
 

 
 

 
 

 
 

 
 

 
    Natural Resources Manager 

 
1 

 
GS 

 
1 

 
GS 

 
GS-12 

 
    Fire Management Officer 

 
1 

 
GS 

 
1 

 
GS 

 
GS-11 

 
    Fire Ecologist 

 
0 

 
 

 
1 

 
GS 

 
GS-11 

 
    Forester/GIS Coordinator 

 
1 

 
GS 

 
1 

 
GS 

 
GS-11 

 
    Senior Forestry Technician 

 
1 

 
GS 

 
1 

 
GS 

 
GS-11 

 
    Forestry Technician 

 
4 

 
GS 

 
6 

 
GS 

 
GS-06 

 
    Computer Assistant 

 
1 

 
GS 

 
1 

 
GS 

 
GS-05 

 
    Engineer Equipment Operator        
  (Leader) 

 
1 

 
WL 

 
0 

 
 

 
WL-11 

 
    Engineer Equipment Operator 

 
6 

 
WG 

 
7 

 
WG 

 
WG-11 

 
    Troops 

 
varies 

 
varies 

 
varies 

 
varies 

 
 

 
 Wildlife Branch 

 
 

 
 

 
 

 
 

 
 

 
    Branch Chief 

 
1 

 
GS 

 
1 

 
GS 

 
GS-12 

 
    Wildlife Biologist (Big Game) 

 
1 

 
GS 

 
1 

 
GS 

 
GS-11 

 
    Wildlife Biologist (Small and         
  Nongame) 

 
1 

 
GS 

 
1 

 
GS 

 
GS-11 

 
    Wildlife Biologist (GIS/Wetlands) 

 
1 

 
Contract 

 
1 

 
GS 

 
GS-11 

 
    Fisheries Biologist 

 
1 

 
Contract 

 
1 

 
GS 

 
GS-11 

 
    Wildlife Biologist (Habitat             
  Management) 

 
1 

 
Contract 

 
1 

 
GS 

 
GS-09 

 
    Wildlife Biologist (Turkey              

 
1 

 
Contract 

 
0 
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Organization/Position 

 
Current 

 
Type 

 
Needed to 

Fully 
Implement 

 
Type 

 
Full 

Performance 
Level 

 Restoration) 
 
    Environmental Compliance            
  Specialist (Enforcement Officers) 

 
6 

 
GS 

 
6 

 
GS 

 
GS-09 

 
    Biological Technician 

 
1 

 
GS 

 
3 

 
GS 

 
GS-05 

 
    Fisheries Technician 

 
1 

 
Contract 

 
1 

 
GS 

 
GS-05 

 
    Environmental Planning           
Technician (Permitting) 

 
2 

 
Contract 

 
2 

 
GS 

 
GS-05 

 
    Office Automation Clerk 

 
1 

 
GS 

 
1 

 
GS 

 
GS-04 

 
    Volunteers** 

 
varies 

 
varies 

 
varies 

 
varies 

 
 

 
Readiness Business Center 

 
 

 
 

 
 

 
 

 
 

 
  Range Branch 

 
 

 
 

 
 

 
 

 
 

 
    ITAM Coordinator 

 
1 

 
Contract 

 
1 

 
Contract 

 
GS-12 

(equivalent) 
 
    LCTA Coordinator 

 
1 

 
Contract 

 
1 

 
Contract 

 
GS-11 

(equivalent) 
 
    LCTA Field Crew 

 
varies  
(3-5) 

 
Temp 

 
varies (3-5) 

 
Temp 

 
GS-05 

 
    LRAM Coordinator 

 
1 

 
GS/IPA 

*** 

 
1 

 
GS/IPA 

*** 

 
GS-11 

 
    LRAM Team 

 
varies  
(1-5) 

 
Contract 

 
varies (1-5) 

 
Contract 

 
GS-05 

(equivalent) 
 
    GIS Coordinator 

 
1 

 
Contract 

 
1 

 
Contract 

 
GS-11 

(equivalent) 
 
    Wildlife Biologist 

 
1 

 
GS 

 
1 

 
GS 

 
GS-11 

 
    Environmental Inspector/Analyst 

 
0 

 
 

 
2 

 
GS 

 
GS-07-09 

 
    LRAM Hit Team 

 
0 

 
 

 
varies (5-7) 

 
Contract 

 
varies 

 
    Engineer Equipment Operator 

 
0 

 
 

 
1 

 
WG 

 
WG-10 

 
    Design Engineer (Erosion Control) 

 
0 

 
 

 
1 

 
GS 

 
GS-11 

 
Fort Bragg Forest Resource Office 
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Organization/Position 

 
Current 

 
Type 

 
Needed to 

Fully 
Implement 

 
Type 

 
Full 

Performance 
Level 

 
    Resident Forester 

 
1 

 
GS 

 
1 

 
GS 

 
GS-11 

 
    Field Office Assistant 

 
1 

 
GS 

 
1 

 
GS 

 
GS-05 

 
    Forester 

 
1 

 
GS 

 
1 

 
GS 

 
GS-09 

 
Totals 

 
70-76 

 
 

 
84-92 

 
 

 
 

*     Term appointments not to exceed 1 year every 5 years 
**   Hunters, civic groups 
*** Partially funded by NRCS 
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Current staffing shortfall for full implementation results from: 
• Overhills and other acquisitions without staff increases for monitoring, management, or 

enforcement. 
• Required projects currently not implemented due to staff limitations. 
• Increased military training and subsequent increased training impacts and natural resource 

management needs.    
• Increased impacts from development and urbanization both off and on the installation. 
• Increased integration and coordination requirements for ecosystem and landscape level 

management, as mandated by DoD and Army regulations and guidelines.  
 
Above personnel lists do not include personnel within CASBC and other personnel within PWBC who 
have significant roles in implementation of this INRMP. 
 
17.2.2 Personnel Assistance 
 
The Intergovernmental Personnel Act of 1972 (IPA) provides a means to conduct research or obtain other 
personnel assistance at Fort Bragg. IPA is a system where by a federal (or state) agency borrows other 
federal or state agency personnel for a limited time period to do a specific job. The installation pays the 
borrowed employee’s salary and administrative overhead. There are two advantages: personnel would be 
directly supervised by Fort Bragg, and no manpower authorizations are required. Fort Bragg is not using 
IPA agreements in its natural resources program. 
 
Another “borrowed personnel” option is through the Oak Ridge Institute of Science and Education 
(ORISE). ORISE involves colleges and universities and a management and operating contractor for the 
U.S. Department of Energy. The program offers students, post graduates, and associate degree graduates 
opportunities to gain experience in their respective fields. Stipends are equivalent to salaries for 
employees hired with similar educational backgrounds, and a 30% overhead is added. The normal limit 
on individual ORISE personnel is three years. Installations select ORISE personnel. ORISE is 
increasingly being used at Fort Bragg for GIS operation and special projects for endangered species and 
other wildlife.  
 
The Student Conservation Association provides another personnel option. This nonprofit national 
organization has a cooperative agreement with the Department of Army which provides for internships 
for students and recent graduates to obtain experience in their fields of study. 
 
Volunteers are a time-honored source of personnel assistance at Fort Bragg. Volunteers tend to “come and 
go”, and they are often youth working on scout projects or hunters supporting habitat improvement. 
Examples of volunteer projects on Fort Bragg are food plot planting (Section 9.4.3.4), fish habitat 
improvement (Section 9.4.4), and nest box construction (Section 9.4.3.2). 
 
Fort Bragg recognizes the importance of cooperating with Federal and State agencies. Sections 5.2, 5.3, 
5.4, and 5.8 identify other agencies and organizations with whom Fort Bragg has cooperatively worked in 
recent years. 
 
Objective 1. Consider using IPA agreements as a source of personnel assistance. 
 
Objective 2. Continue to use ORISE as an important option for project support. 
Objective 3. Use State and Federal agencies, particularly this INRMP’s signatory partners, the USFWS 



 
  257 

and North Carolina Wildlife Resources Commission, and the NRCS, to assist with implementation of 
various aspects of this INRMP. 
  
17.2.3 Personnel Training 
 
Fort Bragg natural resources organizations have a goal to continuously improve the success of natural 
resources management activities through professional development and information exchange. This will 
be accomplished by: 
 
• maintaining staff knowledge of management strategies at the current state of the art through 

training and participation in or hosting workshops, research presentations, and other activities of 
regional, interstate, and international professional natural resources research and conservation 
programs; and  

• sharing information with natural resources experts to ensure maximum benefits of adaptive 
management and research efforts. 

 
Fort Bragg plans to send at least one person (and perhaps more) to each of the following annual 
workshops or professional conferences:  
 
ITAM annual workshop 
National Military Fish and Wildlife Association annual workshop 
North American Natural Resources Conference 
Society of American Foresters/DoD Natural Resources annual meeting 
International Erosion Control Association annual conference 
The Wildlife Society Conference 
Southeastern Association of Fish and Wildlife Agencies annual conference 
North Carolina Chapter of The Wildlife Society annual meeting 
Partners in Flight national, regional, and state meetings (generally in conjunction with other listed  meetings) 
FORSCOM training sessions 
Quail Symposium (every five years) 
Wild Turkey Symposium (every five years) 
Deer Study Group 
Association of Southeastern Biologists annual meeting 
Society for Ecological Restoration annual meeting 
The Longleaf Alliance annual conference 
RCW Symposium (every 10 years) 
NC Longleaf Pine Conference 
American Ornithologists Union Conference  
Tall Timbers Fire Symposium 
Conservation Biology 
NC Herpetological annual meeting 
Fire Management Officer Workshop 
Wildfire and Incident Management Academy 
 
Other conferences/workshops will be evaluated for their usefulness, and decisions will be made based on 
appropriateness to ongoing projects and funding availability. Projects which are especially useful include 
Range Facility Management Scheduling System (RFMSS) training, forestry workshops (smoke 
management and ecological prescribed burning), ecosystem restoration workshops, GPS training, LCTA 
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training, GIS training in ArcView, advanced GIS training, Watchable Wildlife workshops, wetland 
restoration and protection training, endangered species training, ARPA enforcement workshops, various 
law enforcement classes, and hazardous materials training (enforcement officers). 
 
The Wildlife Society, Society of American Foresters, International Erosion Control Association, 
American Fisheries Society, North American Lake Management Society, and National Military Fish and 
Wildlife Association are among the professional societies applicable to meeting the needs of Fort Bragg’s 
natural resources managers. Membership in these societies is encouraged. They have some of the best 
scientific publications in their professions, and literature review is a necessary commitment to maintain 
standards. Attending meetings of these societies provides excellent opportunities to communicate with 
fellow professionals as well as maintain professional standards. The Wildlife Branch is a member of 
Ducks Unlimited and Quail Unlimited, which provides access to publications of these organizations. 
 
Some natural resources staff at Fort Bragg require certification to successfully perform job duties. Section 
11.4 describes required training for enforcement officers. Section 9.10.1.1 discusses training required to 
maintain certification for pesticide applicators. Personnel involved in prescribed burning are certified as 
prescribe burners. The Soil Conservationist will become certified as a Professional Erosion Control 
Specialist. Wildlife and fisheries biologists are encouraged to become certified through The Wildlife 
Society and the American Fisheries Society.  
 
17.3 Implementation Funding Options 
 
Unlike most functions within the Department of Defense, natural resources management relies on a 
variety of funding mechanisms, some of which are self-generating and all of which have different 
application rules. Below are general discussions about different sources of funding to implement this 
INRMP.  
 
17.3.1 Environmental Program Requirements 
 
Most projects described in this INRMP, exclusive of ITAM, are budgeted using the Environmental 
Program Requirements (EPR) Report. Below are sources of funds within the EPR system: 
 
17.3.1.1 Forestry Funds 
 
Forestry funds are generated from sale of forest products. Forestry funds are centrally controlled, and Fort 
Bragg is limited to recovering its approved expenses for forest management. The remainder of the money 
generated by the Fort Bragg forestry program, after deducting Corps of Engineers costs, is split 60:40 
between the U.S. Treasury and counties. 
 
These funds are commonly called P7 funds. The account is called the Forest Reserve Account. Funds 
must be used only for items directly related to management of the forest ecosystem. Such items include 
timber management, reforestation, timber stand improvement, inventories, fire protection, construction 
 
 
and maintenance of timber area access roads, purchase of forestry equipment, disease and insect control, 
planning (including compliance with laws), marking, inspections, sales preparations, personnel training, 
and sales. DA Regulation AR 200-3 (Chapter 5) outlines collection and expenditures systems.  



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 
 

259 

 
17.3.1.1.1 Forest Products Income 
 

 
Projected Income* Per Fiscal Year** 
 

Product 
 

FY 00 
 

FY 01 
 

FY 02 
 

FY 03 
 

FY 04 
 
Sawtimber 

 
$262.5 

 
$88.0 

 
$161.5 

 
$262.5 

 
$262.5 

 
Pulpwood 

 
$337.5 

 
$384.0 

 
$340.0 

 
$337.5 

 
$337.5 

 
Pine Straw 

 
$300.0 

 
$328.0 

 
$348.5 

 
$300.0 

 
$300.0 

 
Annual Totals 

 
$900.0 

 
$800.0 

 
$850.0 

 
$900.0 

 
$900.0 

* Income in thousands of dollars. 
** Income projects represent optimum returns; however, actual product values may vary due to 
market conditions. 
 
Income since FY 55 by products and average product prices since FY 66 are in Appendix 17.3.1.1.1. 
 
17.3.1.1.2 Operating Costs 
 
Prior to FY 91 the forestry program was operated primarily with funds generated from the sale of forest 
products. Since 1991, the percentage of funds within the Natural Resources Branch (name reflecting 
mission changes) from OMA environmental funds has increased to the point where only about one-third 
of the operating budget is self-generated from the sale of forest products on Fort Bragg. Appendix 
17.3.1.1.2 indicates this relationship between the two funding sources since FY 66.  
 
17.3.1.1.3 Forestry Budgets 
 

 
Fiscal Year 

 
Forestry Funding 

Required 
 

FY 00 
 

$451,000 
 

FY 01 
 

$429,000 
 

FY 02 
 

$450,000 
 

FY 03 
 

$806,000* 
 

FY 04 
 

$444,000 
 

Totals 
 

$2,580,000 
* 10-year forest inventory contract = $400,000 

 
 

Fiscal Year 
 

OMA Funding 
Required 
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FY 00 

 
$675,000 

 
FY 01 

 
$680,000 

 
FY 02 

 
$700,000 

 
FY 03 

 
$725,000 

 
FY 04 

 
$750,000 

 
Totals 

 
$3,530,000 

 
17.3.1.2 Sikes Act Funds 
 
Sikes Act funds are collected via sales of licenses to hunt or fish. They are authorized by the Sikes Act 
and regulated via AR 200-3, Chapter 6. These funds may be used only for fish and wildlife management 
on the installation where they are collected. They cannot be used for recreational aspects of fish and 
wildlife management. They have no year-end (unobligated funds carry over on 1 October). 
   
Monies accrued from the sale of Sikes Act permits will be expended to support the wildlife program on 
Fort Bragg. Collections and disbursements will be accounted for in accordance with guidance provided 
for the appropriation titled “Wildlife Conservation , Military Reservations”, Army Account 21X5095 
(Army Regulation 37-100 and 37-108). Funds generated will be spent, administered, and accounted for 
using the Fort Bragg financial accounting system. 
 
Fort Bragg will generate about $100,000 annually for fish and wildlife management from the sale of 
permits. Army policy encourages self-sufficiency with regard to managing game populations on military 
lands. Fort Bragg will, from time to time, examine options to increase Sikes Act income to maintain the 
game base for its quality hunting and fishing program. 
 
17.3.1.3 Agricultural Funds 
 
Agricultural funds are derived from agricultural leases on installations. They are centrally controlled at 
Department of Army and Major Command levels with no requirements for spending where they were 
generated. AR 200-3 (Chapter 2) outlines procedures for collection and spending these funds. They are 
primarily intended to offset costs of maintaining agricultural leases, but they are also available for 
preparing and implementing INRMPs. These are broadest use funds available exclusively to natural 
resources managers. 
 
AR 200-3, para 2-14a(5) lists the following uses of agricultural funds: 
 
• Administrative and operational expenses of agricultural leases. 
• Initiation, improvement, and perpetuation of agricultural leases. 
• Preparation, revisions, and requirements of integrated natural resources management plans. 
• Implementation of integrated natural resources management plans. 
 
Fort Bragg normally does not receive agricultural funding, primarily because they have no agricultural 
leases. However, that does not preclude Fort Bragg from receiving these funds, and it retains the option to 
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request such funding during the plan period. There may also be opportunities for small agricultural leases 
for management of the proposed marsh in the Overhills tract. 
 
17.3.1.4 Environmental Funds 
 
Environmental funds are a special subcategory of Operations & Maintenance (O&M) funds. They are set 
aside by the Department of  Defense for environmental purposes but are still subject to restrictions of 
O&M funds. Compliance with laws is the key to getting environmental funding. Environmental funds are 
most commonly used for projects to return to compliance with federal or state laws, especially if 
noncompliance is accompanied by Notices of Violation or other enforcement agency actions.  
 
“Must fund” classifications include mitigation identified within Findings of No Significant Impact and 
items required within Federal Facilities Compliance Agreements. This INRMP is a Federal Facilities 
Requirement Agreement, and some projects and programs within it are used to mitigate various military 
activities. 
 
17.3.2 Training Funds 
 
Fort Bragg is a Category I installation with regard to ITAM implementation and funding (Office of the 
Deputy Chief of Staff for Operations and Plans (ODCSOPS), 1995). ITAM funding requests are not 
submitted via the Environmental Program Requirements process. Instead, the ITAM Work Plan is used to 
channel ITAM funding requests from Fort Bragg, through FORSCOM and the Army Training Support 
Center, to ODCSOPS. Fort Bragg requires the following ITAM budget for FY 00 through FY 04: 
 

 
 ITAM Funding* 
 
 Project 

 
 FY 00 

 
FY01 

 
 FY 02 

 
 FY 03 

 
FY 04 

 
Totals 

 
LRAM 

 
$1,133 

 
$947 

 
$1,040 

 
$900 

 
$1,200 

 
$5,220 

 
EA 

 
$15 

 
$16 

 
$16 

 
$16 

 
$16 

 
$79 

 
TRI 

 
$535 

 
$336 

 
$347 

 
$378 

 
$380 

 
$1,976 

 
LCTA/GIS 

 
$270 

 
$340 

 
$250 

 
$300 

 
$320 

 
$1,480 

 
Totals 

 
$1,953 

 
$1,639 

 
$1,653 

 
$1,594 

 
$1,916 

 
$8,755 

 *  Funding in thousand of dollars. 
 
Thus, the total ITAM budget for this INRMP is estimated at $8,755,000 for the plan period  These 
estimates will be adjusted as needed each year. 

 
17.3.3 Other Funds 
 
The only other funding for natural resources programs on Fort Bragg is the use of O&M funds directly 
from PWBC. These funds are used for maintenance of boundary and impact area roads by the Natural 
Resources Branch. For cost estimation purposes, annual costs of $20,000 are included from O&M funds 
for implementation of this INRMP. O&M funds may also be used for other maintenance projects during 
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the next five years. O&M funding is also used for some administrative supplies, furniture, and building 
maintenance. These funds are not included in the above figure. 
 
Non-appropriated funds (NAF) are used to defray outdoor recreation costs, exclusive of hunting and 
fishing programs, associated with this INRMP. However, these costs are not included within this plan. 
 
17.3.4 Special Project Funds, Cost-sharing, and Volunteers 
 
Fort Bragg has opportunistic access to other sources of funds and assistance. The Legacy Program, for 
example, is a direct Congressional appropriation to the Department of Defense for a variety of programs 
within this INRMP. In recent years the funding level has been greatly reduced and less funding supports 
installation-specific programs, but if funding levels increase or funding policies change, this could 
become an important means to fund projects within this INRMP or projects that have yet to be developed.  
 
Cost-sharing is an avenue that has benefitted Fort Bragg in the past. The U.S. Forest Service has provided 
personnel for cooperative prescribed fire research; the NRCS is cost-sharing the LRAM program; and 
USFWS personnel contribute to costs for regional recovery of the RCW. There is the potential of using 
private organization cost-sharing, such as wetland development with Ducks Unlimited. The Army 
Environmental Center uses its funds to support military installations, such as technical support from the 
Waterways Experiment Station. 
 
The use of volunteers and troop labor/equipment can be a significant source of assistance with certain 
projects. The Natural Resources program at Fort Bragg regularly uses these avenues to keep costs down 
on projects suited for these sources of assistance. 
 
17.4 Project/Program Priorities 
 
Appendix 17.4 lists all specific goals and objectives within this INRMP in the order they appear, 
beginning in Chapter 8. This table includes the section number, priority, source of funding, and 
implementation year. Goals and objectives are often significantly abbreviated in this appendix. 
 
17.5 INRMP Implementation Costs 
 

 
Organization 

 
Type of Funds 

 
FY 00* 

 
FY 01* 

 
FY 02* 

 
FY 03* 

 
FY 04* 

 
Totals* 

 
Fort Bragg Funds 
 
Public Works Business Center 
 
Projects Branch 

 
Environmental 

 
$10,643 

 
$7,638 

 
$2,018 

 
$1,963 

 
$1,973 

 
$24,235 

 
Endangered Species  
Branch 

 
Environmental 

 
$850 

 
$756 

 
$631 

 
$636 

 
$756 

 
$3,629 

 
Natural Resources Branch 

 
Operations & 
Maintenance 

 
$675 

 
$680 

 
$700 

 
$725 

 
$750 

 
$3,530 

 
Wildlife Branch 

 
Environmental  

 
$1,432 

 
$1,216 

 
$1,246 

 
$1,156 

 
$1,136 

 
$6,186 
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Organization 

 
Type of Funds 

 
FY 00* 

 
FY 01* 

 
FY 02* 

 
FY 03* 

 
FY 04* 

 
Totals* 

Readiness Business Center 
 
Range Branch 

 
Operations & 
Maintenance 

 
$136 

 
$139 

 
$142 

 
$145 

 
$147 

 
$709 

 
Total Fort Bragg Funding Requirement 

 
$13,736 

 
$10,429 

 
$4,737 

 
$4,625 

 
$4,762 

 
$38,289 

 
DoD Funds        
 
 

 
ITAM 

 
$1,953 

 
$1,639 

 
$1,653 

 
$1,594 

 
$1,916 

 
$8,755 

 
Reimbursed Funds        
 
Natural Resources Branch 

 
Forestry 

 
$451 

 
$429 

 
$450 

 
$806 

 
$444 

 
$2,580 

 
Fort Bragg Forest 
Resources Office 

 
Forestry 

 
$195 

 
$200 

 
$206 

 
$210 

 
$215 

 
$1,026 

 
Wildlife Branch 

 
Sikes Act 

 
$110 

 
$110 

 
$110 

 
$110 

 
$110 

 
$550 

 
Wildlife Branch 

 
Agriculture 

 
$5 

 
$5 

 
$5 

 
$5 

 
$5 

 
$25 

 
External, Volunteer, and Cost-share Contributions       
 
 

 
Legacy 

 
$69 

 
$69 

 
$69 

 
$69 

 
$69 

 
$345 

 
 

 
Other Agency 
Contributions 

 
$48 

 
$48 

 
$48 

 
$48 

 
$48 

 
$240 

 
 

 
Conservation 
Organizations 

 
$50 

 
$50 

 
 

 
 

 
 

 
$100 

 
 

 
Troop Labor 

 
$25 

 
$25 

 
$25 

 
$25 

 
$25 

 
$125 

 
 

 
Volunteer 
Labor 

 
$3 

 
$3 

 
$3 

 
$3 

 
$3 

 
$15 

 
 

 
Other  

 
 

 
 

 
 

 
 

 
 

 
$0 

 
Total Other Funds 

 
$2,909 

 
$2,578 

 
$2,569 

 
$2,870 

 
$2,835 

 
$13,761 

 
Total Implementation Costs 

 
$16,645 

 
$13,007 

 
$7,306 

 
$7,495 

 
$7,597 

 
$52,050 

 
Percent Fort Bragg Funds 

 
84% 

 
80% 

 
65% 

 
62% 

 
63% 

 
74% 

 
Percent Other Funds 

 
16% 

 
20% 

 
35% 

 
38% 

 
37% 

 
26% 

 
Potential Staff Increase 

 
$416 

 
$416 

 
$416 

 
$416 

 
$416 

 
$2,080 

 
Percent Cost Increase Due to Staff Increase 

 
3% 

 
3% 

 
6% 

 
6% 

 
5% 

 
4% 

 
17.6 Command Support 
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Command support is essential to implementation of this Plan. Many priority projects for natural resources 
management within the next five years require command support. This Plan has the support of the Fort 
Bragg Commander and other personnel in command positions who are needed to implement this INRMP. 
The Command is dedicated to implementation of this Plan as required by the Sikes Act and other Federal 
laws. Just as importantly, the Command is dedicated to maintaining and improving the military mission at 
Fort Bragg. Implementation of this Integrated Natural Resources Management Plan is a means to that end. 
 



 
  265 
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 APPENDIX 2.3: Pre-1918 History of the Fort Bragg Area 
 
Unless stated otherwise, the history provided below was taken from the Long Range Component, Real 
Property Master Plan, Fort Bragg, North Carolina (Nakata Planning Group and Rust Environment and 
Infrastructure, 1994). The area was settled in the middle to late 1700s by Scottish Highlanders and others 
of Scotch-Irish and German descent. The earliest Highland Scots to arrive in the colony received grants 
for land on the Cape Fear River in 1732, and they were soon followed by wave after wave of their 
countrymen escaping the harsh climate of the Highlands and the cruel treatment of the English following 
the Scottish defeat at the Battle of Culloden Moor in 1746 (XVIII Airborne Corps and Fort Bragg, 
undated C). 
 
By the beginning of the American Revolution, Highlanders in North Carolina may have numbered 
12,000. These people proved to be good farmers, growing various kinds of grain, peas, flax, and sweet 
potatoes. They also raised livestock, and many of them provided essential services for their neighbors by 
working as millwrights, shoemakers, weavers, carpenters, storekeepers, and at other crafts or occupations. 
While Scots were filling up much of the Southeastern section of the colony, other people were moving 
into the back country. Most newcomers there were Scotch-Irish and Germans. The former were 
descendants of Lowland Scots who had been moved in Northern Ireland by James I; they were staunch 
Presbyterians, hard-working, conscientious people who possessed the characteristics necessary to subdue 
the frontier. Germans were members of various Protestant denominations who had suffered persecution in 
Europe and had also been victims of several very harsh winters and poor growing seasons (XVIII 
Airborne Corps and Fort Bragg, undated C). 
 
Most Highland Scots settled in the southeastern Cape Fear Region of North Carolina while the Germans 
settled in the Salisbury area of the state. The English settled much of the eastern fertile lands of the state, 
and a large group of Moravians settled in the vicinity of Winston-Salem. Most native Indians were gone 
by this time  (XVIII Airborne Corps and Fort Bragg, undated C).  
 
During the Revolutionary War the area in and around what is now Fort Bragg was a center of wartime 
activity. Specific war-related events included the retreat of British General Cornwallis across present day 
Fort Bragg following the Battle of Guilford Courthouse and the Piney Bottom Massacre. It is believed 
that Cornwallis stayed at the Malcom Smith House, the ruins of which still exist west of the Cantonment. 
The Piney Bottom Massacre took place in August 1781 when a group of Tories loyal to the Crown 
attacked a group of Whigs, killing nine persons. 
 
During the Civil War the Fort Bragg area was again the scene of a wartime engagement. In  March 1865 
units of General Sherman’s army were encamped near Monroe’s Crossroads in the central portion of the 
present day installation. Early on the morning of March 10 the Federal camp was attacked by Confederate 
cavalry. The commander of the Federal force, General James Kilpatrick, characterized it as “the most 
formidable cavalry charge I have ever witnessed”. During the battle 87 Federal soldiers were killed or 
wounded; on the Confederate side, 80 were killed and a large number wounded. The engagement is 
known as the Battle of Monroe’s Crossroads. 
 
In the 1870s the Raleigh & Augusta Railroad came through the Sandhills, removing forest products and 
bringing in people. In the 1880s Allison Francis Page founded the lumbering and railroading business in 
Aberdeen, and John T. Patrick founded Southern Pines and Pinebluff as winter resorts. James Walker 
Tufts founded Pinehurst in 1896. Sandhills forests were clean with very little understory, a conducive 
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environment for horseback riding, and fox, quail, rabbit, squirrel and deer hunting. The area’s sands 
(physiographic and geologic characteristics are described in Sections 6.1 and 6.2)  heat rapidly during the 
day and cool off rapidly during the night, producing warm days and cool nights with relatively low 
humidity. Consequently the term “Sandhill” (usually capitalized) has also come to mean the golf and 
resort area surrounding Pinehurst and Southern Pines. Peaches and grapes were primary money crops in 
the Sandhills area while tobacco dominated the clay country. Golf was introduced to the area at the turn 
of the 1900s, and fox hunting came to the area in 1914 (XVIII Airborne Corps and Fort Bragg, undated 
C).  
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APPENDIX 5.3.1: Specific Items of Cooperation Between the 
U.S. Fish and Wildlife Service, North Carolina Wildlife 

Resources Commission, and Fort Bragg 
 
 
PURPOSE: The purpose of this document is to specifically list items to be provided by the North 
Carolina Wildlife Resources Commission (NCWRC), U.S. Fish and Wildlife Service (USFWS), and Fort 
Bragg for cooperative implementation of the Fort Bragg Integrated Natural Resources Management Plan. 
Items not specifically listed will generally be the responsibility of Fort Bragg unless the other agencies 
agree to assist with their implementation. 
 
AUTHORITY: In accordance with the authority contained in Title 10, U.S. Code, Section 2671, and 
Title 16, U.S. Code, Section 670 the Department of Defense, the Department of Interior, and the State of 
North Carolina, through their duly designated representatives whose signatures appear on the Fort Bragg 
Integrated Natural Resources Management Plan, specifically approve the Integrated Natural Resources 
Management Plan and the below specific items of cooperation among the three agencies. 
 
MUTUAL AGREEMENT: 
 
• Persons hunting or fishing the lands or waters of Fort Bragg shall be required to obtain special 

Fort Bragg hunting or fishing licenses unless exempt by Fort Bragg regulations. Funds derived 
from the sale of these licenses will be used exclusively for the implementation of the fish and 
wildlife portions of the Fort Bragg Integrated Natural Resources Plan in accordance with Army 
regulations and the Sikes Act. Fees charged shall be established by the installation in accordance 
with Army regulations. Persons guilty of violating the requirement for these special licenses may 
be prosecuted under 10 USC 2671(c).  

• Persons hunting or fishing the lands of Fort Bragg must purchase State licenses, tags, and stamps 
 as required by NCWRC, unless exempt by NCWRC regulations. The NCWRC agrees that 
military personnel on active duty and permanently stationed in North Carolina may purchase 
hunting and fishing licenses at resident prices.  

• A Federal waterfowl stamp is required for hunting waterfowl as prescribed by Federal laws. 
• All hunting and fishing on Fort Bragg will be in accordance with federal and state fish and game 

laws.  
• Representatives of the NCWRC and the USFWS will be admitted to the installation at reasonable 

times, subject to requirements of military necessity and security. Such personnel may use U.S. 
Army transportation on a nonreimbursable basis, to include aircraft, for wildlife related functions 
on Fort Bragg provided such transportation is available without detriment to the military mission.  

• The NCWRC and USFWS shall furnish technical assistance for development and implementation 
of professionally sound natural resources programs on Fort Bragg provided funding for such 
support is available. 

• Fort Bragg shall furnish assistance and facilities to the NCWRC and/or USFWS for mutually 
agreed upon natural resources research projects. It shall be the policy of the Commanding 
General, Fort Bragg to encourage and support research conducted by the participating agencies. 
To this end, suitable land areas, animals, facilities, and personnel may be made available at the 
Commanding General’s discretion, when requested, providing the proposed studies are 
compatible with, and in no way limit, accomplishment of the military mission. 
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• No exotic species of fish or wildlife will be introduced on Fort Bragg lands without prior written 
approval of the Army, NCWRC, and the USFWS.  

• The NCWRC shall establish season and bag limits for harvest of game species on Fort Bragg. 
Fort Bragg may make special requests for such regulations according to procedures established 
by NCWRC. Requests for regulations not in accordance with those established statewide will be 
based on data specific to Fort Bragg or designed to meet Fort Bragg’s training schedules.  

• Hunting and fishing on Fort Bragg will be authorized and controlled by the installation 
commander in accordance with locally published installation regulations promulgated in 
compliance with applicable Federal and State laws, Army regulations, military requirements, and 
the Integrated Natural Resources Management Plan.  

• Fort Bragg will operate biological check stations to collect harvest data required by NCWRC and 
Fort Bragg. The NCWRC may collect additional data on fish or wildlife resources at Fort Bragg 
with approval of Fort Bragg for access to training lands. 

• Public access for hunting and fishing is approved under a system of controls established by Fort 
Bragg in cooperation with NCWRC. Civilians will be considered on an equal basis with military 
and Army civilian employees for hunting and fishing permits. Should there be a need for quotas 
on the number of hunters permitted on a daily or seasonal basis for reasons of safety or 
recreational carrying capacity, such quotas will not be instituted prior to consultation with the 
NCWRC. 

• Hunting and fishing will be allowed only in areas where there is no conflict with military training 
activities and no unreasonable safety hazard to participants, military personnel and dependents, or 
Army civilian employees. Certain areas will be closed to hunting and fishing, including, but not 
limited to, impact areas containing unexploded ordnance.  

• Fort Bragg has three enforcement jurisdictions. Most of the installation has exclusive jurisdiction 
where federal commissions are required for officers. Portions of Camp Mackall have concurrent 
jurisdiction where laws are enforceable by federal- or state-commissioned personnel. The 
Northern Training Area and Overhills tract were acquired with proprietary jurisdiction where 
only state commissions are recognized. The Northern Training Area has been converted to 
concurrent jurisdiction, and Fort Bragg has requested a similar conversion for the Overhills tract. 
Enforcement will be a joint responsibility of Fort Bragg, the NCWRC, and the USFWS. 

• Fort Bragg agrees to cooperate with USFWS and NCWRC for management of threatened or 
endangered species residing on the installation. Such efforts will be in compliance with Federal 
and State laws and applicable Army regulations.  

• The NCWRC and the USFWS will provide technical and professional advice on all matter 
concerning wildlife and fish management when necessary.  

• Fort Bragg has the option to directly transfer funds to the NCWRC and USFWS for 
implementation of this Integrated Natural Resources Management Plan. 

• It is understood that implementation of this INRMP requires certain latitude with regard to 
professional decisions. However, Fort Bragg agrees that any land use change which significantly 
impacts natural resources must include modification of this INRMP in addition to any other 
environmental compliance requirements.  

 
 
 
 
LIMITATIONS: 
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The military mission of Fort Bragg supersedes natural resources management and associated recreational 
activities, and such activities must be compatible with the military mission. However, where there is 
conflict between the military mission and provisions of the Endangered Species Act, the Sikes Act, or any 
other law associated with natural resources conservation, such conflicts will be resolved according to 
statutory requirements.  
 
REQUIRED REFERENCES:  
 
• Nothing contained in this agreement shall modify any rights granted by treaty to any Native 

American tribe or to members thereof. 
• The possession of a special permit for hunting migratory game birds will not relieve the 

permittees of the requirements of the Migratory Bird Stamp Act, as amended. 
• This INRMP is a Federal Facilities Compliance Agreement. 
• As required by the Sikes Act, the following agreements are made: 
 
        (1)  This Fort Bragg Integrated Natural Resources Management Plan is the planning document 
required by the Sikes Act, as amended. This Plan contains those items specifically required by law. In the 
event the Sikes Act is amended after this INRMP is signed, this plan will be amended to conform with the 
new requirements within the Sikes Act, if needed. 
        (2)  This plan will be reviewed by the NCWRC, USFWS, and Fort Bragg on a regular basis, but not 
less often than every five years. 
        (3)  No land or forest products from land on Fort Bragg will be sold under Section 2665 (a) or (b), 
Title 10 USC and no land will be leased on Fort Bragg under Section 2667 of such Title 10 unless the 
effects of such sales or leases are compatible with the purposes of the Integrated Natural Resources 
Management Plan. 
        (4)  With regard to implementation and enforcement of the Fort Bragg Integrated Natural Resources 
Management Plan, neither Office of Management and Budget Circular A-76 nor any successor circular 
thereto applies to the procurement of services that are necessary for that implementation and enforcement, 
and priority shall be given to the entering into of contracts for the procurement of such implementation 
and enforcement services with Federal and State agencies having responsibility for the conservation or 
management of fish or wildlife. 
        (5)  The Fort Bragg Integrated Natural Resources Management Plan is not, nor will be treated as, a 
cooperative agreement to which chapter 63 of title 31, United States Code applies. 
        (6)  This Integrated Natural Resources Management Plan will become effective upon the date 
subscribed by the last signature and shall continue in full force for a period of five years or until 
terminated by written notice to the other parties by any of the parties signing this agreement. This 
agreement may be amended or revised by agreement between the parties hereto. Action to amend or 
revise may originate with any of the other participating agencies. 
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APPENDIX 6.4.3: Soils and Plant Community Associations 
 
Blaney soils are generally found on gentle to steep slopes. They have dark grayish-brown, somewhat 
loamy sands on the surface layer and a light yellowish-brown loamy sand subsurface layer. The subsoil is 
brownish-yellow and reddish-yellow sandy clay loam, which is firm and brittle when dry. Most 
Pine/Scrub Oak Sandhill communities are on Blaney and Gilead (described below) soils. Small Sandhill 
Seeps and Streamhead Pocosins are often mapped in association with Blaney or Gilead soils, but these are 
inclusions of clearly different soils. Seeps and pocosins form in saturated, mucky soils in areas where clay 
lenses force groundwater to the surface (Hudson, 1984; Russo et al., 1993). Blaney loamy sand is one of 
the eight major soil types occurring on side slopes and narrow upland ridges in the Overhills tract. 
 
Gilead soils occur on moderate to steep slopes and are usually associated with Blaney soils. The surface 
layer of both soils is generally the same. The subsurface layer of Gilead soils is light yellowish-brown 
loamy sand. Three horizons can be recognized in the subsoil layer: the upper part is brownish-yellow 
sandy clay; the middle part is mottled strong brown, brownish-yellow, and light gray sandy clay; and the 
lower part is reddish-yellow and light yellowish-brown sandy loam (Hudson, 1984; Russo et al., 1993). 
Gilead loamy sand on 8-15 percent slopes and Vaucluse-Gilead loamy sands on 15-25 percent slopes are 
predominant soils occurring throughout Fort Bragg and Camp Mackall. Gilead loamy sand on 0-2 
percent, 2-8 percent, and 8-15 percent slopes is one of eight major soil types occurring in the Overhills 
tract. 
 
Lakeland soils, often associated with Candor soils, dominate upland flats and ridge tops on Fort Bragg 
and Camp Mackall. The surface layer of this soil is dark gray sand, and underlying layers are 
yellowish-brown, strong brown, reddish-yellow, brownish-yellow, or yellow sand. Xeric Sandhill Scrub 
is the dominant community type on Lakeland soils, although Pine/Scrub Oak Sandhill communities often 
form large inclusions. Smaller Sandhill Seeps and Vernal Pools are sometimes mapped as Lakeland soil 
(Hudson, 1984; Russo et al., 1993). Lakeland-Urban land complex, 1-8 percent slopes is one of the 
predominate soils occurring throughout Fort Bragg and Camp Mackall. Lakeland sand occurs 
infrequently on 0-8 percent slopes in the Overhills tract. 
 
Listed below are other soil phases found on Fort Bragg and Camp Mackall, together with plant 
communities with which they are generally associated. Each soil phase (especially upland phases) often 
contains numerous inclusions of other soil phases, creating small-scale community patchiness which 
drives species richness. Detailed physical descriptions and conditions for each soil phase are given in 
NRCS soil surveys for counties in which Fort Bragg and Camp Mackall, are located (Cumberland, 
Harnett, Holt, and Moore for Fort Bragg; Scotland, Richmond for Camp Mackall) (Russo et al., 1993). 
No soil survey was available for Richmond County and parts of Moore County (Russo et al., 1993). 
 
Alley loamy sand, 8-15 percent slopes. Occurs in the NTA. 
 
Bibb fine loamy sand (Typic Fluvaquents). Occurs on Little River terraces and drainages in the NTA. 
Associated with Streamhead Pocosin and Sandhill Seep (Russo et al., 1993). Bibb soils occur on 
floodplains and are one of eight major soil types of the Overhills. 
 
Blanton sand, 0-8 percent slopes. Moderately well drained; one of eight major soil phases occurring in 
the Overhills tract. 
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Bragg sandy loam, 1-4 percent slopes. Occurs widely on sideslopes throughout Fort Bragg and Camp 
Mackall. 
 
Candor sand, 8-15 percent slopes (Arenic Paleudults). Occurs on upland flats and ridges on Fort Bragg 
and is dominant in the NTA. Associated with Xeric Sandhill Scrub and occasionally Pine/Scrub Oak 
Sandhill communities (Russo et al., 1993) 
 
Chewacla loam (Fluvaquentic Dystrochrepts). Occurs on Little River terraces. Associated with Mesic 
Pine Flatwoods, Little River terrace variant and Wet Pine Flatwoods communities (Russo et al., 1993). 
 
Dothan loamy sand, 0-2 percent slopes (Plinthic Paleudults). Occurs in generally low-lying areas or 
depressions and areas which are  moderately to poorly drained (relative to other upland soils on Fort 
Bragg). On Fort Bragg this soil phase is restricted and is associated with Pine/Scrub Oak Sandhill, mesic 
transition variant; Mesic Pine Flatwoods; Vernal Pool; and Small Depression Pocosin communities 
(Russo et al., 1993). 
 
Fuquay loamy sand, 0-2 percent slopes. (Plinthic Paleudults). Occurs on gentle to moderate slopes 
throughout Fort Bragg and Camp Mackall. Associated with Pine/Scrub Oak Sandhill, frequently with 
Xeric Sandhill Scrub, Sandhill Seep communities, and Streamhead Pocosin inclusions (Russo et al., 
1993). 
 
Johns loamy sand. Occurs on Drowning Creek terraces and adjacent uplands. Associated with 
Pine/Scrub Oak Sandhill and Mesic Pine Flatwoods. Most natural communities associated with this soil 
type on Fort Bragg and Camp Mackall have been replaced with loblolly stands (Russo et al., 1993). 
 
Johnston loam (Cumulic Humaquepts). Occurs along larger streams and in swamps on Fort Bragg and 
present in some large wetlands along Little River. Associated with Coastal Plain Small Stream Swamp, 
Streamhead Atlantic White Cedar Forest, Peatland Atlantic White Cedar Forest, Cypress--Gum Swamp, 
Coastal Plain Semipermanent Impoundment, and Streamhead Pocosin communities (Russo et al., 1993). 
 
Kalmia loamy sand - 0-2 percent slopes (Typic Hapludults). Occurs on Little River and Drowning Creek 
terraces. Associated with Mesic Pine Flatwoods, Little River terrace variant. (Russo et al., 1993). 
 
Kenansville loamy sand (Arenic Hapludults). Occurs on Drowning Creek terraces. Associated with 
Pine/Scrub Oak Sandhill and Mesic Pine Flatwoods. Most natural communities on this soil phase on Fort 
Bragg and Camp Mackall have been replaced with loblolly pine stands (Russo et al., 1993). 
 
Lumbee loamy sand. Occurs on Drowning Creek terraces. Associated with Streamhead Pocosin and 
Mesic Pine Flatwoods. Most natural communities on this soil phase on Fort Bragg and Camp Mackall 
have been replaced with loblolly stands (Russo et al., 1993). 
 
Norfolk loamy sand (Typic Paleudults). Generally occurs in low-lying areas, often associated with 
stream terraces, and is moderately to poorly drained. Associated with Mesic Pine Flatwoods, Wet Pine 
Flatwoods, and Pine/Scrub Oak Sandhill, mesic transition variant communities on Fort Bragg and Camp 
Mackall (Russo et al., 1993). Occurs infrequently on 2-6 percent slopes in the Overhills tract. 
 
Ocilla loamy sand. Occurs along Drowning Creek terraces. Associated with Pine/Scrub Oak Sandhill 
communities (Russo et al., 1993). 
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Pactolus loamy sand (Aquic Quartzipsamments). Occurs on Little River terraces. Little River Bluff and 
Little River Seepage Bank communities are associated with this soil, although they might represent 
inclusions formed over another soil type. Other communities types associated with this soil include 
Pine/Scrub Oak Sandhill and Xeric Sandhill Scrub (Russo et al., 1993). Occurs infrequently on flats and 
0-6 percent slopes in the Overhills tract. 
 
Pits-Tarboro complex (Typic Udipsamments). Most frequent in areas containing gravel extraction pits 
along Little River terraces. Little River Seepage Bank and Little River Bluff communities are associated 
with this soil, although they might represent inclusions formed over another soil type (Russo et al., 1993). 
 
Plummer sand. Occurs on mesic areas adjacent to pocosins on Camp Mackall. Associated with 
Pine/Scrub Oak Sandhill and Mesic Pine Flatwoods communities (Russo et al., 1993). 
 
Rains fine sandy loam (Typic Paleaquults). Occurs on poorly drained wetlands with shallow peaty 
surface soils over dark, permanently saturated sandy clay loam subsoils. Associated with 
pocosin-dominated streams and wetlands adjacent to Drowning Creek on Camp Mackall (Russo et al., 
1993). Occurs infrequently in the Overhills tract. 
 
Roanoke loam. These nearly level, poorly drained and somewhat poorly drained soils are on low flats and 
in depressions or along drainage ways of terraces along major tributaries of the Cape Fear River. One of 
eight major soil phases in the Overhills tract. 
 
Rutledge loamy sand. Occurs on poorly drained wetlands with shallow peaty surface soils over dark, 
permanently saturated sandy clay loam subsoils. Associated with  pocosin-dominated streams and 
wetlands adjacent to Drowning Creek on Camp Mackall (Russo et al., 1993). 
 
Torhunta and Lynn Haven soils (Typic Humaquepts and Typic Haploquods). Generally occurs on 
low-lying areas or seasonally flooded depressions, sometimes associated with stream terraces that are 
moderately to poorly drained. Restricted on Fort Bragg to Vernal Pool, Mesic Pine Flatwoods, and 
Pine/Scrub Oak Sandhill, mesic transition variant communities (Russo et al., 1993). 
 
Vaucluse loamy sand (Typic Hapludults). Occurs on gentle to moderate slopes on Fort Bragg and Camp 
Mackall. Pine/Scrub Oak Sandhill is the dominant community type associated with this soil, but Xeric 
Sandhill Scrub, Sandhill Seep, and Streamhead Pocosin communities frequently occur as inclusions 
(Russo et al., 1993). Occurs on 2-8 percent and 8-15 percent slopes as one of eight major soil phases in 
the Overhills tract. 
 
Wagram loamy sand (Arenic Paleudults). Generally occurs in low-lying areas, usually associated with 
stream terraces, moderately to poorly drained. Common around Manchester Impact Area on Fort Bragg 
and along Drowning Creek terraces on Camp Mackall. Associated with Mesic Pine Flatwoods, Wet Pine 
Flatwoods, and Pine/Scrub Oak Sandhills, mesic transition variant communities (Russo et al., 1993). 
 
Wahee fine sandy loam. Somewhat poorly drained slowly permeable soil. One of eight major soil phases 
in the Overhills tract. 
 
Wakulla sand, 0-8 percent slopes. Occurs on upland flats and ridges in the NTA. Associated with Xeric 
Sandhill Scrub communities (Russo et al., 1993). One of eight major soil phases in the Overhills tract. 
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Woodington loamy sand (Typic Paleaquults). Occurs on relict sloughs and other seasonally flooded to 
permanently saturated wetlands along Little River terraces. Associated with Wet Pine Flatwoods 
communities (Russo et al., 1993). 
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APPENDIX 6.7.1: Evolutionary History of Southeastern 
Coastal Plain Vegetation 

 
 
 

Formation of Landscape and Vegetation Patterns  
 
By the end of the last full-glacial episode the continental glacier had advanced southward to 
approximately 40° N. Tundra-like communities dominated by grasses and sedges extended as far 
southward as West Virginia at higher elevations, and boreal forests occurred across much of the Southeast 
between 40° and 34° N (Delcourt et al., 1993). 
 
Late-glacial climatic changes began some 16,500 years ago, and the Southeast experienced an increased 
northward flow of warm air from the Gulf of Mexico and the Caribbean Sea. With increasing warmth and 
precipitation, oaks, ash, and other temperate hardwoods invaded northward, displacing spruce and jack 
pine populations. By 12,500 years ago the southern border of the boreal forest had moved north to 36° N. 
By 10,000 years ago, oaks comprised 40% of  southern Atlantic and Gulf Coastal Plains forests; hickories 
comprised 20-30% of southern Atlantic Coastal Plain forests; and beech (Fagus grandifolia) comprised 
10% of southeastern Atlantic Coastal Plain forests (Delcourt et al., 1993). 
 
Between 10,000 and 6,000 years ago in the Atlantic and Gulf Coastal plains, the continued northward 
flow of warm gulf air brought increased storm activity, summer moisture, and lightning strikes which 
favored the expansion of southern pines. By 6,000-4,000 years ago, southern pines comprised some 
60-80% of the southeastern evergreen forest region, and a sharp ecotone had developed between 
southeastern evergreen and deciduous forest regions. Modern vegetation patterns have taken shape only 
within the last several thousand years. Throughout much of the interglacial period, poorly drained coastal 
zones and presettlement swamps were dominated by tupelo gum (Nyssa aguatica), bald cypress 
(Taxodium distichum), and Atlantic white cedar (Chamaecyparis thyoides). In uplands of the southeastern 
evergreen forest region, southern pines were maintained as dominants by fire (Delcourt et al., 1993).  
 

The Era of Longleaf Pine Dominance 
 
Longleaf pine (Pinus palustris) was the most abundant species in upland forests of the southeastern 
Atlantic and Gulf Coastal plains. Under a frequent fire regime it is the only tree in the Southeast with 
seedlings adapted to survive fire. Very few longleaf pine seedlings survive to escape into canopy; but in a 
typical virgin, uneven-aged stand, where oldest trees are 300 years old, one successful sapling escaping 
every five or 10 years may be enough to maintain a fully stocked stand. Longleaf pine are shade 
intolerant. In some areas of the Southeast, where seasonal moisture stress was combined with annual fire, 
there were completely treeless areas like the great Alachua Savanna in Florida or the Burgaw Savannah in 
North Carolina (Ware et al., 1993). 
 
Throughout the vast longleaf pine area, wiregrass and other tussock-forming, perennial grasses dominate 
the ground layer. Associated with these are low shrubs and subshrubs, usually in the heath family. A 
characteristic of many of these ground cover plants is high flammability due to the presence of volatile 
oils in leaves or due to a naturally low percentage of water in plant tissue. It is no accident that the range 
of the Longleaf Pine-wiregrass ecosystem is precisely the area of the U.S. which receives the highest 
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number of lightning strikes annually. Wildfires, which periodically burn through the understory, have 
shaped the evolution of hundreds of species which are fire-tolerant or fire-dependent (Russo et al., 1993). 
 
Before immigration of Native Americans into the Southeast, essentially all fires would have been caused 
by lightning with bodies of water and topography (e.g. steep slopes, islands, peninsulas) acted as agents 
of fire suppression. The outermost, or most seaward, of the Coastal Plain terraces are the youngest and 
flattest. The older, higher elevation terraces adjacent to the Piedmont are highly dissected into hills and 
contain only tiny remnants of upland flats. Examination of longleaf pine savannas on outer terraces of the 
Coastal Plain indicates that slopes of more than about 15o appear to be effective firebreaks. Fire seldom 
runs down steep slopes, and, excluding the few areas where steep slopes occur next to flammable 
wetlands, fires in Coastal Plain forests typically originated on upland flats, not bottomlands. Thus, as 
topographic heterogeneity increases inland it logically follows that there is a corresponding decrease in 
size of fire compartments toward the Piedmont (Ware et al., 1993). 
 
Longleaf pine once occupied 92 million acres, an area close to the size of California, stretching from 
southeastern Virginia south to Lake Okeechobee, Florida, and west to eastern Texas, broken only by the 
Mississippi River floodplain. This landscape contained multiple environmental gradients, along which 
plant species responded to different soil, moisture, and fire conditions (Noss, 1989). 
 
Sargent (1884) divided the range of longleaf pine into two regions. Throughout most of the range of the 
longleaf pine (including land that is now Fort Bragg) longleaf pine-wiregrass communities composed the 
matrix in the vegetation mosaic, dominating sites, ranging from xeric sandhills to abrupt borders with 
shrub swamps (Noss, 1989) and forming a diverse mosaic of pine savannas, sandhills, and flatwoods. On 
uplands where fire occurred every 1-3 years, longleaf pine was the prevailing growth (Ware et al., 1993). 
In the western part of the Gulf Coastal Plain, other grasses replaced wiregrass in the ground cover (Noss, 
1989). The second region was a transitional forest, occurring between the Coastal Plain, dominated by 
nearly pure stands of longleaf, and the Piedmont, dominated by oak-hickory-shortleaf-pine woodlands. 
 

Human Influence 
 
Humans first entered the North American continent between 15,000 and 12,000 years ago, during the last 
interglacial interval. Early Native Americans exerted progressively increasing influence on vegetation of 
the Southeast, particularly within major river valleys were sedentary human populations were 
concentrated. Native Americans changed the dominance structure of forest communities through 
exploitation of wood for fuel and building habitations and altering the distribution of species by 
introducing exotic species (such as maze), disturbing large areas of valley bottoms for agricultural use, 
and changing the proportion of forest to non-forest land via the use of fire (Delcourt et al., 1993). 
 
Varying effects of fire in the landscape mosaic have been attributed to fire frequency, with fire intensity 
and season of burn probably the most important factors. Numerous accounts from the Colonial Period 
describing Native American burning practices agree that use of wildfire was largely limited to fall and 
winter when fires were set to drive game. In most areas this could be done only once a year on any 
particular tract, using that year’s fuel accumulation. On the outer Coastal Plain, where annual summer 
lightning fires pre-empted fuel, any Native American burning may have increased coverage of land 
otherwise burned by lightning only slightly. On dissected inland terraces and the Piedmont, however, 
where Native Americans may have burned areas otherwise missed by lightning, the effects of fire would 
have been much greater (Ware et al., 1993).  
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When Euro-American settlement began some 500 years ago, the southeastern Coastal Plain was not 
covered primarily by old-growth forests but instead by vegetation patterns resulting from individual 
responses of species and populations to long term changes in climate, prevailing disturbance regimes, and 
prehistoric human activities, such as agriculture and the use of fire. (Delcourt et al., 1993). 
 
Longleaf and slash pine forests dominated Coastal Plain uplands for about 5,000 years until arrival of 
Europeans (Ware et al., 1993). Today, less than 1.8 million acres of longleaf pine remain, and the U.S. 
Forest Service estimates that approximately 146,000 acres of longleaf forest are lost annually. Over 95 
percent of the original range of longleaf has been lost from human influences, such as the introduction of 
steam railroads and steam-powered sawmills in the mid-1800s (Frost, in press) which allowed large-scale 
timber removal. Disturbances from feral hogs (eliminating seedling establishment) and pine sap 
harvesting for the naval stores industry also played significant roles in the decline of longleaf pine. Over 
the past half-century, longleaf pine has come under intense threats from timber industries which clear vast 
acreages and replant with other pine species (Russo et al., 1993). 
 
Longleaf and slash pine did not usually re-establish themselves as dominants after logging. Where 
periodic burning continued, longleaf pine could re-establish itself as the dominant, but in most areas much 
denser stands of mixed loblolly-longleaf pine or mostly loblolly pine became established. Shortleaf pine 
was often an associate, especially on drier and more northern sites. In moister and more southern sites, 
slash pine was an associate or even dominant. None of these pines reproduce under closed canopy which 
soon developed in denser second growth stands (Ware et al., 1993)  
 
The closed canopy also prevented the development of the highly flammable grass cover that typified 
original forests and facilitated the spread of ground fire. Hardwoods, previously largely excluded from 
uplands by periodic ground fires, began to invade pine stands. Although pine seedlings could get started 
after each timbering of second growth stands, hardwoods, which usually were not cut, also responded to 
increased sunlight by more rapid growth. Therefore if forests were not burned after cutting, hardwoods 
became even more important after each harvest of pines. Although upland vegetation of the former 
longleaf pine region has thus become increasingly hardwood-dominated, very few areas in the region 
have had enough time since they were last timbered, or since fire was excluded, to have reached a stable 
condition. The prevailing upland vegetation of the Southeast is therefore pine, pine-hardwood (mostly 
oaks), or hardwood-pine (Ware et al., 1993). 
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APPENDIX 6.7.2: Role of Natural Disturbances in the Fort 
Bragg Ecosystem11 

 
 
 
Natural disturbances such as fires, floods, thunderstorms, and hurricanes play important roles in the 
maintenance of plant and animal population and community dynamics and in the maintenance of 
ecosystem integrity and processes. They are often factors which determine types and abundance of 
species in a geographic area and the form of communities in which these species assemble. In the 
Longleaf Pine-Wiregrass Ecosystem, fire is clearly the most important natural disturbance that influences 
biotic processes. Dramatic changes occur to Sandhills plant communities and the abundance and diversity 
of plant and animal species in the presence (or absence) of fire. Flooding is also an important natural 
disturbance in the Sandhills region. Beavers were once common to abundant in the region, regularly 
flooding portions of streams and providing specialized habitat for plants and animals. Floods along 
streams, such as Little River and Drowning Creek, are important events in the dynamics of terrace and 
floodplain communities and may occur at any time of year following heavy rainfall events. Other 
disturbances in the Sandhills region are insect outbreaks (pinebark beetle), wind disturbance, soil erosion, 
and drought. Below are brief discussions of these disturbances and their influence on vegetation. 
 
Fire 
 
There are numerous clues provided by species and plant communities of the North Carolina Sandhills and 
the Longleaf Pine-Wiregrass Ecosystem which demonstrate the role that fire disturbance historically 
played in the southeastern Coastal Plain of North America. Aristida stricta (wiregrass), for example, the 
most common ground cover from North Carolina to Mississippi, and numerous other grasses and herbs 
will only flower and fruit after burning. Seeds of Pinus palustris (longleaf pine), also a dominant species 
in the Southeast, will only germinate on mineral soil, a condition most likely caused historically when fire 
removed duff layers. Red-cockaded woodpeckers, an inhabitant of longleaf pine forests, will abandon 
sites that are fire-suppressed and becoming encroached by a hardwood midstory. Schwalbea americana 
(American chaffseed) and Lysimachia asperulifolia (rough-leaf loosestrife) thrive in frequently burned 
areas but practically disappear in fire-suppressed sites. These clues, probably more than any historical 
written account (of which there are few), are the best pieces of evidence supporting the claim that the 
Longleaf Pine-Wiregrass Ecosystem is fire-maintained and fire-dependent. Plant communities also 
provide signs of fire dependency. For example, canebrakes, once common in the Southeast, and pocosin 
ecotones, habitat for numerous rare plants, disappear in the absence of fire. 
 
The estimated pre-settlement frequency of wildfires in the Sandhills region of North Carolina was every 
three to seven years (Jennings, 1989; Schafale and Weakley, 1990; Frost 1993). These fires were thought 
to have started in late spring and summer by lightning strikes and Native Americans, who most likely 
strongly influenced the fire regime of the region (Robbins and Myers, 1989). The extent and intensity of 
fires were most likely highly variable from year to year. This fire regime maintained Sandhills plant 
communities in forms that are all but gone today. Oak densities were most likely low in many upland 
communities, giving the old-growth longleaf pine forests with open, park-like aspects. Wetlands, such as 
pocosins and hillside seeps, were species-rich due to frequent burns and supported diverse herb, shrub, 
and cane layers. Canebrakes were probably common. Occasional fires in large swamps maintained 
Atlantic white cedar communities, communities that are rare today but which were once relatively 



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 
 

297 

abundant. There may have been several to many other community types that are no longer represented 
anywhere in the North Carolina Sandhills region. 
 
In the presence of a 3-7-year, growing-season fire regime, species such as American chaffseed, rough-leaf 
loosestrife, Dionaea muscipula (Venus flytrap), Kalmia cuneata (white wicky), Tofieldia glabra 
(Carolina asphodel), and many others are often common to abundant. This fire regime sustains plant 
populations by enhancing asexual and sexual reproduction, reducing competitors and litter layers, and 
supplying plants with nutrients. Significantly longer intervals lead to opposite results, i.e, reproductive 
rates decrease; competitors and litter layers accumulate; and plants are starved of nutrients. Although 
plants such as these may survive vegetatively for many years in the absence of fire disturbance, they 
eventually perish if they are not provided with the environmental trigger (fire) to sexually reproduce. 
 
Fire was also probably historically important in natural systems for periodically thinning and creating 
gaps in the canopy, allowing light to reach the forest floor, providing young seedlings the opportunity to 
restock the forest. This gap-phase regeneration is the same process that is thought to maintain other types 
of old-growth ecosystems, such as tropical rain forests, temperate hardwood forests, and temperate rain 
forests. Analysis of tree age-class distribution in a virgin old-growth longleaf pine stand in Georgia (Platt, 
et al., 1988) revealed that all age classes were represented in the stand, indicating continuous 
establishment of long-lived trees. Younger trees tended to establish in small even-aged clumps in areas 
with a lower density of adult trees. Over time, tree density in clumps declined, gradually obscuring the 
regeneration patch. This process has been greatly diminished today due to logging practices and other 
artificial landscape disturbances. 
 
Flooding 
 
The beaver (Castor canadensis) may have played an important role historically in creating and 
maintaining a variety of aquatic and wetland habitats. One community with the highest rare-species 
densities on Fort Bragg and in the Sandhills, the pitcher plant bog community (Coastal Plain 
Semipermanent Impoundment, bog variant), appears directly related to beaver impoundments. This 
community is located on margins of several impoundments on post, in sites with permanently saturated 
conditions. This hydrologic regime retards shrub and tree encroachment, providing Sarracenia flava 
(yellow pitcher plants) and numerous other species with sunlight. Flooding in this case is thought to be 
more important than fire for maintaining community integrity. The loss of beaver from the region for 
many years may be one reason why the pitcher plant bog community is now so rare. Beaver were 
extirpated from the region by 1900, were subsequently reintroduced in 1938, and have made a dramatic 
recovery since then. Beaver impoundments also provide habitat for waterfowl, amphibians, fish, reptiles, 
and numerous insect species. Many of these species can now be found in man-made impoundments, such 
as Johnson's Mill Pond, itself now largely regulated by beaver. 
 
Although deeply entrenched for most of its length along Fort Bragg, the Little River will still occasionally 
crest its banks. E. Hoffman (1993) reported seeing the river flood lower terraces near the Recondo School 
in spring 1993. This type of disturbance, though infrequent, may be important for creating new habitat 
and dispersing seed and other propagules along the river corridor. Species such as Stylisma pickeringii 
var. pickeringii (Pickering’s dawnflower), which occurs on the terrace that was flooded in 1993, may 
depend on such events for colonizing new sites. Other species, such as Rhynchospora crinipes (Alabama 
beaksedge), may also depend on high flows for creating suitable habitat and for dispersing seeds. 
Drowning Creek regularly floods its banks in winter through spring. A number of species, including 
Isoetes sp. 1 (a quillwort), occupy floodplain sloughs which are scoured out and flooded by winter and 
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spring floods. High-water periods also maintain conditions suitable for Taxodium ascendens (pond 
cypress) regeneration. 
 
Several plant community types are directly dependent upon flooding, most notably Coastal Plain Levee 
Forest, Sand and Mud Bar, and Cypress--Gum Swamp. A few appear to be unique to the Little River, a 
result of interaction of ancient clay strata and river scouring. These include Little River Seepage Bank, 
Little River Bluff, and the river shore community. 
 
Insect Outbreaks, Windthrows, and Drought 
 
Though longleaf pines are generally regarded as less susceptible to insect attack than other pine species, 
Pinebark beetle (Scolytus sp.) infestations, in addition to fire, may have been important in gap-phase 
regeneration of longleaf pine stands. Individual trees and small clumps may become infested after 
lightning strikes and in hot burn spots. Entire stands may have occasionally been destroyed by beetle 
outbreaks, but this must have been a very rare event in the patchy age-structure of old-growth stands. 
 
The Sandhills region occasionally experiences strong winds capable of blowing trees over or snapping off 
tree canopies. Trees weakened by RCW-cavity construction, turpentine box scars, and those with 
red-heart disease (Fomes pini) are most vulnerable to wind disturbance. Canopy gaps resulting from 
windthrows may have been important in forest regeneration. Winds are particularly destructive when 
combined with freezing rain or snow, as happened in March 1993. 
 
Although all upland species in the Sandhills region are clearly adapted to droughty soils, extended periods 
of time with no precipitation may kill some species or stress them to the point where secondary pathogens 
may destroy them (i.e., pinebark beetle on longleaf pine). Extended drought periods also affect flowering 
and fruiting in some species. Flowering periods for several species was noticeably shorter during the 
extended drought and high temperatures of July 1993. 
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APPENDIX 6.7.3a: HMA Stand Data 

HMA 
Total 
Acres 

Suitable 
Acres 

Pine Under 
30 Acres 

Upland 
Hardwood 

Acres 

Lowland 
Hardwood 

Acres 
Total Basal 

Area 
Total Pine Over 

10" 
1 285.75 266.08 0.00 0.00 13.05 13454.99 10442.34 
2 601.50 407.32 78.48 0.00 30.74 23383.79 16752.96 
3 861.49 522.96 315.60 0.00 6.62 25705.55 19825.63 
4 622.20 434.70 114.26 0.00 60.59 20117.40 15780.51 
5 592.55 420.56 85.99 0.00 16.01 22080.33 17516.18 
6 1936.87 1444.84 281.30 0.00 96.86 74940.64 54275.96 
7 749.01 550.24 152.51 0.00 19.27 28633.65 20269.93 
8 869.20 509.92 111.00 0.00 56.54 24043.19 15236.87 
9 1122.92 424.62 52.68 15.72 19.17 19833.98 10397.15 
10 351.77 229.51 0.00 17.59 17.99 12422.44 8248.25 
11 699.29 432.52 30.54 0.00 46.36 29843.95 18334.04 
12 1540.52 675.18 17.30 0.00 0.00 35159.89 21419.47 
13 1483.49 187.40 42.01 0.00 43.69 13308.81 9592.82 
14 1310.89 289.21 97.36 25.99 21.65 22210.73 16446.25 
15 806.63 446.06 0.30 0.00 35.68 27775.92 20104.70 
16 1077.16 294.94 334.67 0.00 125.03 19504.69 14654.10 
17 493.21 372.33 3.26 0.00 44.28 21956.22 15880.60 
18 367.19 245.72 0.00 0.00 33.21 14371.24 8538.19 
19 2497.19 527.71 19.77 0.00 101.41 39947.57 25614.10 
20 1327.22 359.58 41.41 0.00 88.86 26034.90 17740.71 
21 976.84 90.74 0.59 0.00 92.91 8901.76 5641.74 
22 1107.60 546.09 0.00 0.00 112.88 30690.64 20489.53 
23 1048.50 702.26 37.16 0.00 122.56 47815.26 32013.94 
24 1547.54 1151.29 122.86 0.00 9.98 61266.27 47900.47 
25 1837.34 1050.18 57.92 119.60 219.42 59292.88 36681.81 
26 834.60 206.97 345.05 0.00 61.61 8155.12 3887.11 
27 798.92 630.90 30.54 0.00 63.95 37419.69 24843.35 
28 2140.18 975.35 29.26 273.89 109.11 64374.89 44207.25 
29 3475.02 2086.51 378.66 0.20 238.80 76581.36 46598.20 
30 2651.19 1667.43 32.72 32.32 67.61 48577.88 27200.23 
31 2749.43 1970.67 39.54 124.93 155.97 101653.90 51087.27 
32 696.62 498.05 0.30 0.00 48.73 27787.76 17700.97 
33 1245.88 892.53 10.48 0.00 140.65 48337.65 28469.73 
34 1267.72 932.75 208.85 0.00 0.00 69518.96 41916.38 
35 2179.32 1654.48 355.13 0.00 65.04 150274.73 56227.36 
36 558.35 413.35 46.06 0.00 0.00 40053.73 13466.02 
37 626.35 411.27 208.35 0.00 0.00 35391.35 15148.83 
38 2318.10 1642.13 633.17 0.00 0.00 133184.30 68750.23 
39 648.69 568.92 69.68 0.00 0.00 52156.82 18095.53 
40 1423.69 1129.35 159.82 0.00 0.00 93199.58 31602.34 
41 1025.47 367.29 452.29 0.00 75.22 22763.52 11053.42 
42 1316.45 731.81 526.03 0.00 37.46 45858.40 25945.01 
43 1345.21 1113.04 75.32 0.00 100.42 72061.95 39173.11 
44 2074.95 1377.24 249.77 0.00 136.40 59910.71 42844.36 
45 808.91 358.99 34.20 0.00 116.93 17064.69 11285.30 
46 2075.74 1018.55 221.80 73.54 117.42 53391.53 32140.20 
47 1828.34 713.92 0.00 97.65 149.74 26515.21 18112.70 
48 2299.12 937.30 103.58 0.00 143.22 18587.64 12168.50 
49 2207.49 1125.39 89.55 0.00 134.82 39394.27 26634.87 
50 2343.40 1733.06 130.27 140.75 130.67 94840.61 69806.45 
51 2373.64 1829.43 209.15 89.94 50.51 80952.05 54520.34 
52 1634.02 898.16 298.79 113.76 74.43 52534.38 19387.32 
53 2004.28 750.99 19.47 241.07 297.21 27581.65 19749.20 
54 1879.54 597.69 0.20 56.14 93.01 16811.75 8617.49 
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APPENDIX 6.7.3a: HMA Stand Data 

HMA 
Total 
Acres 

Suitable 
Acres 

Pine 
Under 30 

Acres 

Upland 
Hardwood 

Acres 

Lowland 
Hardwood 

Acres 
Total Basal 

Area 
Total Pine 
Over 10" 

55 3295.43 776.39 341.49 5.54 195.70 20956.51 11824.08 
56 923.17 141.04 0.00 152.11 83.92 3732.15 2051.12 
57 719.85 520.29 10.77 0.00 27.08 17738.63 14127.78 
58 704.24 209.74 0.00 251.84 29.16 8587.48 6145.41 
59 982.47 562.99 37.86 0.00 46.85 25191.46 18813.54 
60 1766.77 1277.70 240.68 16.11 67.01 44540.25 29938.61 
61 1015.58 402.08 0.00 0.00 0.00 16889.47 12323.29 
62 1276.42 905.77 177.91 0.00 0.00 29464.40 21623.67 
63 853.29 648.88 24.02 0.00 38.65 27419.19 18711.78 
64 1486.75 1238.76 134.82 0.00 25.99 61223.64 43454.04 
65 1264.86 1112.64 0.00 0.00 80.46 55869.66 40151.19 
66 1854.63 1457.59 94.10 18.29 0.00 64654.36 44877.75 
67 2071.69 1638.57 49.42 15.02 2.17 64414.10 46813.35 
68 2036.10 1801.16 13.84 0.00 94.29 64549.20 49089.70 
69 3253.91 2102.03 34.79 244.33 443.69 104258.50 73039.80 
70 3775.98 2755.36 304.43 11.17 319.65 132160.80 103654.20 
71 1975.71 1363.70 169.61 13.44 368.77 60984.65 48431.58 
72 2044.21 1754.90 0.00 0.00 207.37 83331.37 71627.76 
73 2953.34 1930.94 0.00 0.00 145.59 73484.44 48974.76 
74 3760.37 2970.54 0.00 59.01 145.59 101971.00 68441.59 
75 1445.73 1012.81 0.00 0.00 0.00 40731.27 33321.04 
76 888.57 824.92 26.88 0.00 0.00 41626.88 33753.38 
77 678.44 620.52 18.29 0.00 0.00 27390.19 22905.81 
78 977.53 770.66 0.00 0.00 165.75 17295.61 24235.18 
79 1113.53 817.60 111.59 0.00 169.51 36007.11 23037.24 
80 1499.50 1038.31 97.56 0.00 183.15 50879.20 39527.91 
81 1381.39 1171.35 12.45 0.00 35.19 60872.06 46879.95 
82 1949.32 992.06 274.38 0.00 450.71 46939.77 24319.75 
83 809.60 651.95 36.87 0.00 0.00 32533.47 26181.73 
84 1066.48 446.76 0.00 11.17 42.30 25561.45 22249.10 
85 2211.64 1513.83 179.30 0.00 189.48 76145.35 57068.89 
86 2174.97 1568.39 206.97 14.73 295.33 87832.93 66423.09 
87 2514.69 1840.50 300.28 0.00 187.80 73868.77 56459.34 
88 2282.71 1520.36 189.18 19.67 232.87 59894.50 36145.41 
89 3733.78 2552.74 534.03 0.00 272.30 114193.10 82971.95 
90 1171.97 2024.54 792.80 0.00 219.13 90641.02 73614.51 
91 2273.02 1341.85 427.58 12.26 374.60 64073.55 42025.06 
92 813.35 580.39 36.87 0.00 186.12 23974.41 17276.10 
93 613.71 522.62 22.51 0.00 8.53 34508.51 26340.83 
94 465.54 298.98 27.21 5.61 76.12 23900.14 17808.76 
95 1658.64 1284.89 43.73 8.35 87.01 84988.32 68146.15 
96 1367.84 811.11 161.95 59.31 118.30 57626.29 41475.00 
97 1593.09 1174.74 106.75 6.74 41.05 75739.83 56794.26 
98 805.74 621.16 25.93 49.18 41.49 46123.58 32251.58 
99 1038.96 454.14 23.48 15.72 114.43 28315.40 20568.13 

100 1270.10 921.43 0.00 152.31 19.59 48084.46 32295.43 
101 803.83 625.16 0.00 53.34 57.88 29874.00 19674.94 
102 608.20 542.62 0.00 0.30 17.25 25742.72 19527.60 
103 1816.85 798.10 0.00 133.26 305.28 37701.77 25266.60 
104 1589.50 633.13 33.36 109.43 120.93 24231.76 18031.29 
105 1720.00 1134.17 21.64 0.00 391.80 61832.85 35593.95 

        
Totals 159367.52 98498.31 12300.28 2861.34 10790.28 4968183.88 3316722.27 
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APPENDIX 6.7.3b: Calculated Forest Inventory 
   Natural Resources Division    

   Calculated Inventory  30 September 2001    

       

   Sawtimber    

       

Species Volume 30 Sep 00 
Volume 

Harvested FY 01 Balance Boardfeet % Growth Growth Boardfeet
Present *   Volume   

     30 Sep 01 

       

Pine     574,683,022       924,171    573,758,851  2.0%    11,475,177     585,234,028  

Hardwood       43,442,578         61,000      43,381,578  1.5%         650,724       44,032,302  

       

       

   Pulp    

       

Species Volume 30 Sep 00 
Volume 

Harvested FY 01 Balance Cords % Growth Growth Cords 
Present *  Volume   

    30 Sep 01 

       

Pine           663,753          7,572          656,181  4.0%          26,247           682,428  

Hardwood           157,173             173          157,000  2.0%            3,140           160,140  

       

* Overhills forest inventory added into totals in FY 98:    

Pine Sawtimber 47,978,102 BF     

Hardwood Sawtimber 2,333,583 BF     

Pine Pulpwood 40,000 Cds      

Hardwood Pulpwood 9,667 Cds     
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APPENDIX 6.7.4: Fort Bragg Plant Communities and 
Variants12 

 
 
Natural plant community descriptions were adapted from Schafale and Weakley’s 1990 Classification of 
the Natural Communities of North Carolina, Third Approximation and 1993 revisions. Plant community 
type and variant descriptions preceded by an asterisk (*) do not have equivalents in Schafale and 
Weakley’s Third Approximation. Those descriptions were produced by The Nature Conservancy 
Sandhills Field Office staff.  
 
Coastal Plain Bottomland Hardwoods (Blackwater subtype) occurs throughout the Coastal Plain on 
relict natural levee deposits and other relatively high parts of the floodplain, away from the stream 
channel, restricted to Little River on Fort Bragg and perhaps sections along Drowning Creek on Camp 
Mackall. The canopy is dominated by various combinations of bottomland hardwoods and conifers, 
primarily oaks, red maple, loblolly pine, Atlantic white cedar, and sweet gum. The understory may 
include red maple, swamp red bay, American holly, and sweetbay. The shrub layer is often 
well-developed and may be very dense and include mayberry, titi, sweet-pepperbush, and Virginia 
sweetspire. Cane may be common, and vines are sometimes dense. The herb layer is usually poorly 
developed. 
 
Coastal Plain Levee Forest (Blackwater subtype) occurs on lower and middle parts of the Coastal Plain 
on natural levee deposits along channels of large blackwater rivers, along Little River on Fort Bragg. The 
forest is dominated by various combinations of wetland hardwoods, such as river birch (most dominant 
species), oaks, sweet gum, red maple, and Carolina ash. Pond cypress and swamp tupelo may be 
components on levees, though they do not dominate. Loblolly pine may also be an important component, 
both in obviously disturbed sites and areas with no apparent disturbance. The understory is usually 
dominated by red maple or ironwood with American holly and Carolina ash. The shrub layer ranges from 
sparse to dense, with mayberry, titi, Virginia sweetspire, cane, silky dogwood, and sweet-pepperbush 
typical. Vines are frequently diverse and often large. The herb layer is often well-developed and 
especially prominent in spring and includes violets, sedges, grasses, yellow stargrass, and false nettle. 
Epiphytes are often present and sometimes abundant. 
 
Coastal Plain Semipermanent Impoundment occurs as a normal variant throughout the Coastal Plain 
in beaver ponds, blocked embayments, and similar small, old, manmade impoundments with similar 
biota, scattered over Fort Bragg. The community contains floating or submergent aquatics in the interior, 
with or without zoned emergent vegetation at margins, and with or without an open or closed canopy of 
pond cypress or swamp tupelo, and may contain remnants of drowned trees. Herb species may include 
smartweeds, green arrow-arum, sedges, white and yellow water-lilies, watermilfoils, duckweeds, 
pondweeds, bladderworts, pickerelweed, and arrowheads. Shrubs include buttonbush, swamp rose, and 
swamp-loosestrife.  
 
The bog variant, which has been found in several old impoundments on Fort Bragg (NEA Bog Complex, 
Johnson's Mill Pond Bog, and NTA Twig-Rush Bog), is characterized by an abundance of yellow pitcher 
plants and peatmoss, with species such as Southern white beakrush, twig-rush, resinous boneset, and 
pipeworts common. 
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Coastal Plain Small Stream Swamp (Blackwater subtype) as a normal variant occurs throughout the 
Coastal Plain and Sandhills region on floodplains of small blackwater streams, common on Fort Bragg 
and Camp Mackall. The canopy is dominated by various combinations of pond cypress, swamp tupelo, 
sweet gum, tulip tree, red maple, oaks, and loblolly and pond pine. The understory may be similarly 
variable and include red maple, American holly, sweetbay, swamp red bay, and titi. The shrub layer 
ranges from sparse to dense, almost pocosin-like, and may include coastal and swamp doghobbles, 
Virginia sweetspire, fetterbush, mayberry, and buttonbush.  
 
In the canebrake variant cane may form dense thickets. Vines, particularly poison ivy, greenbrier, 
muscadine grape, and American wisteria, may be prominent. Herbs are generally sparse. Peatmoss is 
often locally abundant. Frequently burned swamps may develop into canebrakes, such as those found 
along Piney Bottom Creek. 
 
Cypress/Gum Swamp (Blackwater subtype), generally uncommon in the Sandhills, occurs more 
frequently in outer and middle parts of the Coastal Plain on floodplains of blackwater rivers and streams, 
restricted to just a few sites on Fort Bragg and Camp Mackall. The canopy is dominated by swamp tupelo 
or pond cypress. Understory and shrub layers are usually poorly developed, though they may be dense in 
some sites. Carolina ash, swamp red bay, sweetbay, swamp tupelo, and red maple are most typical 
species. Shrub species include titi, sweet-pepperbush, and fetterbush. The herb layer ranges from nearly 
absent to moderate cover and may include gallberry, dotted smartweed, three-way sedge, and netted 
chainfern. Herbs of drier communities may grow on stumps or logs. 
 
Dry Oak--Hickory Forest (Coastal Plain sand variant) occurs on Fort Bragg and Camp Mackall in 
fire-excluded, somewhat loamy, but still well-drained sites. These include lower slopes, slopes of 
steep-faced ravines, and slopes or flats at the base of clay/rock hilltops. This community also develops if 
typical longleaf pine communities are fire-suppressed for many years. Sandhills sites typically contain a 
canopy dominated by longleaf pine, shortleaf pine, loblolly pine, hickory, and oak, with oaks, hickory, 
witch-hazel, flowering dogwood, and persimmon in understory and scrub layers. The ground layer is 
often dominated by dwarf huckleberry and poison oak. Herb diversity and wiregrass density are generally 
low. 
 
*Little River Seepage Bank occurs on vertical banks along the edge of the Little River, varying from 1-5 
meters high and from a few to 100 meters long. High clay content forces water percolating from uplands 
to seep out and down the face of the bank. Amount of seepage varies from site to site, as well as along the 
face of a given bank, providing micro-habitats colonized by different plant species. Dominant species 
include Atlantic white cedar, titi, and spring fleabane. Mountain laurel usually occurs at or above the crest 
of the bank. Several species occur that are rare or unknown elsewhere on Fort Bragg, most notably 
roundleaf sundew, disjunct from the North Carolina mountains and marking its southernmost range limit. 
 
*Little River Bluff is an anomalous community type, mixing Piedmont and Coastal Plain species 
indiscriminately on steep to moderate slopes along the Little River. It is characterized by an abundance of 
woody species, including vines; over 70 different kinds have been recorded. Unlike the Piedmont/Coastal 
Plain Heath Bluff, mountain laurel is much less common, has rare grassy openings, and has greater tree 
and shrub densities. Up to seven species of oaks occur along with loblolly pine, hickory, flowering 
dogwood, Atlantic white cedar, sweet gum, and witch-hazel. Dense shrubs, mostly in the Heath family, 
form multi-species thickets, often with two or three species of catbrier or greenbrier twining throughout. 
Herbs are sparse due to low light levels. 
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Mesic Pine Flatwoods as a Sandhills variant occurs potentially throughout the Coastal Plain and 
Sandhills region on sites that are consistently moist for most of the year, on flat to rolling terrain that is 
not excessively drained nor saturated for long periods by high water tables. Sites are uncommon on Fort 
Bragg and Camp Mackall. The scrub layer is generally sparse, often contrasting sharply with relatively 
dense scrub layers of surrounding drier pine/oak communities. If present, scrub species include sweet 
gum, oaks, and hickories. The ground layer is generally dense and dominated by wiregrass. Low shrubs, 
such as inkberry, evergreen bayberry, sweet pepperbush, and dangleberry, are often scattered in patches. 
Common herb species in moderately (every 3-5 years) to frequently (every 1-3 years) burned sites include 
Mabry’s wild quinine, savanna meadow-beauty, Sampson’s snakeroot, mountain-mint, roundhead 
bushclover, angelica, Carolina yellow-eyed-grass, bracken fern, and goat’s-rue. Large patches in some 
fire-suppressed site may be dominated by bracken fern. Mesic Pine Flatwoods is a primary habitats for 
American chaffseed on Fort Bragg. 
 
The Little River terrace variant occurs on flat to undulating terraces within loops or bends of the Little 
River, on loamy sands originally deposited by river processes. Rarely do floods reach this level today, 
about 1-3 meters above mean high water. On well-burned sites, canopy dominants are longleaf and 
loblolly pines with few hardwoods but with many sprouts and saplings of sweet gum, water oak, 
blackjack oak, or southern red oak. These are mixed with a variety of low shrubs, wiregrass, swamp 
jessamine, and abundant herb species. Unburned sites support pines, tall oaks, hickories, and often 
dogwoods, with a well-defined shrub layer and small shrub/grass openings. Burned sites support the 
highest diversity of any plant community in the state. Most terraces have been altered by gravel mining, 
silviculture, and agriculture. It is the primary habitat for Georgia indigo-bush. 
 
Peatland Atlantic White Cedar Forest occurs throughout the Coastal Plain on peatlands, Carolina bays, 
and other depressions or swales with organic deposits and without flowing or seepage water. It is 
restricted on Fort Bragg to broad wetlands formed along Little River terraces. The canopy is dominated 
by Atlantic white cedar, with or without smaller amounts of other wetland trees, such as pond pine, 
loblolly pine, red maple, swamp tupelo, and pond cypress. The understory is open to dense with species 
such as sweetbay, swamp red bay, fetterbush, titi, inkberry, maleberry, dangleberry, and gallberry. Herbs 
are generally sparse but may include partridgeberry, netted chainfern, Collins’ sedge, and peatmoss. 
 
Piedmont/Coastal Plain Heath Bluff is scattered throughout the Piedmont and Coastal Plain on steep, 
generally north-facing slopes and bluffs, overlying acidic substrates. It is restricted on Fort Bragg to 
bluffs along the Little River. A dense shrub layer dominates sites, but small, grassy openings also occur. 
Mountain laurel is the most common dominant, but wild azalea may be quite common. Other shrubs may 
include witch-hazel, horsesugar, and blueberries. The tree canopy is moderately open, with trees such as 
chestnut oak, white oak, loblolly pine, sourwood, and red maple characteristic. Atlantic white cedar and 
longleaf pine are also present on Little River bluffs. Herbs are generally sparse under shrubs, with 
acid-loving species such as galax, trailing arbutus, wintergreen, pipsissewa, heartleaf, and partridgeberry 
typical. 
 
Pine Savanna (Sandhills variant) is known only from the frequently burned southern MacRidge Impact 
Area and Danger Area on Fort Bragg. It is also possibly present in the central area of Manchester Danger 
Area, associated with Pine/Scrub Oak Sandhill, mesic transition variant. Sites occupied by the community 
are mesic to perhaps seasonally saturated flats, slight depressions, or very gently sloped areas, generally 
surrounded by dry longleaf pine/scrub oak communities. Canopies are open to patchy (due to impacts 
from firing ranges), mostly dominated by longleaf pine and occasionally pond pine over an open scrub 
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layer. Scrub species, if present, include sweet gum, sourwood, blackjack oak, and persimmon. The ground 
layer is dense and patchy, dominated by low shrubs, dense wiregrass, and high diversity of herbs. Shrub 
species include inkberry, blueberries, red chokeberry, staggerbush, dangleberry, red maple, and evergreen 
bayberry. Herb species include savanna meadow-beauty, bracken fern, orange milkwort, Carolina 
dropseed, bushy broomsedge, pilose thoroughwort, slender spikegrass, Carolina yellow-eyed-grass, 
switchcane, yellow pitcher plant, toothache grass, white colicroot, and Sampson’s snakeroot. Although 
tentatively classified as Pine Savanna, MacRidge sites are different from Pine Savannas of the Outer and 
Inner Coastal Plain, which lack oak species and other dry-mesic species found in MacRidge sites. Coastal 
Plain savannas also contain a greater diversity of wetland species. 
 
Pine/Scrub Oak Sandhill occurs primarily in the Sandhills region but is found throughout the Coastal 
Plain, generally on rolling to more steeply sloping sandy sediments with a clay layer near the surface or 
with sandy to loamy well-drained soils. The canopy is dominated by longleaf pine with an open to dense 
understory dominated by scrub oaks. Sassafras, persimmon, and flowering dogwood may also occur in 
smaller numbers. A sparse low-shrub layer consisting primarily of dwarf huckleberry and poison oak is 
usually present. The moderately sparse to dense herb layer is dominated by wiregrass along with little 
bluestem, Carolina ipecac, Sandhill spurge, tread-softly, goat’s-rue, Sandhill thistle, wild indigo, 
rosinweed, Sandhill chaffhead, sweet goldenrod, trailing arbutus, Sandhill dawnflower, and stiffleaf aster. 
 
The blackjack-mixed oak variant, the most typical variant on Fort Bragg and Camp Mackall and in the 
Sandhills region, occurs in sandy soils with a clay layer near the surface but not near enough to impede 
drainage for any significant period. Dominant vegetation is longleaf pine of varying density, blackjack 
oak in the scrub layer or co-dominant with turkey, bluejack, and sand post oaks. Dwarf huckleberry and 
dwarf blueberry may be common. Wiregrass is generally dense if burned; occasionally bracken fern 
co-dominates the ground layer. It is distinguished by the dominance of blackjack oak in the scrub layer 
and moderate levels of herb diversity.  
 
The mesic transition variant is characterized by a more sparse scrub oak layer, usually dense wiregrass, 
scattered wetland shrubs, such as inkberry and dwarf wax-myrtle, and, along with herbs listed above, 
more mesophytic herbs, such as white colicroot, savanna meadow-beauty, Sampson’s snakeroot, Mabry’s 
wild quinine, and orange milkwort. Most American chaffseed occurrences on Fort Bragg are found in this 
variant. Examples of mesic transition variant are known from danger and impact areas and the Rockfish 
Creek Drainage Macrosite on Fort Bragg. 
 
The clay/rock hilltop variant occupies areas where a clay layer or exposed sandstone occurs at the 
surface on a xeric hilltop or upper slope without a source of groundwater. The dominant vegetation is 
sparse to dense longleaf pine with only occasional scrub oaks, primarily blackjack oak. When present, 
low shrubs, such as staggerbush, sweet-pepperbush, and horsesugar, are scattered in the understory; 
sparse to dense creeping blueberry and wiregrass dominate the ground layer. Other typical species may 
include Sandhills pyxie-moss, bracken fern, black gum, swamp jessamine, mountain laurel, and galax. It 
is distinguished by the presence of wetland species on topographically high sites in combination with dry 
site species. Also included is an unusual heath bluff variant which is known only from Blues Mountain on 
Fort Bragg. The site is characterized by steep slopes and ravines underlain by clay, dominated by a 
longleaf pine canopy, a dense, patchy cover of mountain laurel, and a ground layer consisting of 
wiregrass, creeping blueberry, and Sandhills pyxie-moss. 
 
The loamy soil variant occurs on upland slopes, flats, and shallow swales with soils that are finer 
textured and more fertile than other variants but still dry enough to support vegetation with a Sandhill 



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 
 

308 

structure. It is uncommon on Fort Bragg and Camp Mackall and probably more frequent on Sandhills 
Game Land. Longleaf pine generally dominates the canopy, with blackjack oak, mockernut hickory, sand 
post oak, and flowering dogwood common in the open to moderately dense midstory. The ground layer is 
generally dense and characteristically species-rich, with low to moderate wiregrass density. Indicator herb 
species include pitchfork crown grass, Carolina triodia, New Jersey tea, Virginia marbleseed, woolly 
three-awn grass, and Michaux’s sumac. Beans, grasses, and composites are abundant in this habitat. 
 
The bluejack-mixed oak variant occurs on fine sandy to loamy soils without a clay layer near the 
surface and less excessively drained than Xeric Sandhill Scrub. It is found scattered throughout the 
Coastal Plain and Fall-line Sandhills region. Longleaf pine dominates the canopy with bluejack oak 
dominant in the scrub layer. Turkey oak, sand post oak, and occasionally blackjack oak occur in the scrub 
layer. Ground layer diversity is generally slightly lower than found in blackjack-mixed oak variant. This 
variant is conceptually intermediate between blackjack-mixed oak variant and Xeric Sandhill Scrub. 
 
Sand and Mud Bar occurs throughout North Carolina but most commonly in the Coastal Plain on sand 
and mud deposits in and adjacent to streams and rivers which are too wet, too young, or too severely 
flooded to support a forest canopy. The vegetational structure is quite variable, ranging from dense to 
sparse shrubs or herbs, with or without sparse trees. Typical shrubs and small trees include buttonbush, 
Canada elder, tag alder, and silky dogwood. Herbs include panic grasses, dotted smartweed, 
hedge-hyssop, false nettle, buttonweed, spikerush, coppery St. John’s-wort, pondweed, sedges, and 
rushes. A few trees, such as pond cypress, river birch, black willow, and Carolina ash, may occur. Along 
the Little River the presence of indurated clays (Cape Fear Formation) has allowed the development of 
semi-stable sand bar habitats. During low water a number of plants occur here which are rare or absent 
elsewhere on the installations, including Alabama beaksedge, disjunct from the Gulf Coastal Plain.  
 
Sandhill Seep occurs primarily in the Sandhills region but is present elsewhere in the Coastal Plain on 
slopes in sand ridges or sandhill areas where water is forced to the surface by a clay layer; common on 
Fort Bragg and Camp Mackall. The dominant vegetation is a dense to open growth of various wetland 
shrubs and herbs, or mixtures of wetland and upland species, with structure determined by fire regime and 
amount of seepage. Common shrubs include sweet-pepperbush, fetterbush, red chokeberry, inkberry, 
dangleberry, horsesugar, bayberry, and poison sumac. A variety of other shrubs may be present. Cane and 
cinnamon fern may dominate, especially in well-burned sites. Trees, such as longleaf, pond and loblolly 
pines, and tulip tree, are usually present. Understory trees include red maple, sweetbay, and swamp red 
bay. Herbs are sparse under shrub cover but may dominate openings and frequently burned sites. Typical 
herbs include cinnamon fern, yellow-eyed-grass, bracken fern, numerous grasses and sedges, yellow, 
purple and sweet pitcher plants, sundew, meadowbeauty, orange milkwort, and wiregrass. Peatmoss is 
common. On frequently burned sites a great diversity of other herbs may also be present. Four variants 
are recognized on Fort Bragg.  
The normal variant, which is most common, is located on slopes above Streamhead Pocosin ravines. 
Fire suppression and shrub encroachment on these slopes often leads to the formation of a broad hillside 
pocosin, obscuring the transition between Sandhill Seep and Streamhead Pocosin. 
 
The isolated variant, uncommon on Fort Bragg, is also found on slopes but is characteristically 
surrounded by dry, upland vegetation and is well removed from any pocosin. These seeps were most 
likely burned more frequently and more thoroughly than normal variant seeps and may support a higher 
diversity of herbs.  
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The bog variant, rare on Fort Bragg, is usually found along margins of streams at the base of 
high-moisture seepage slopes, with yellow pitcher plants, peatmoss, coastal sedge, littleleaf beakrush, bog 
oatgrass, yellow-eyed-grasses, resinous boneset, and meadow-beauties common.  
 
The rock outcrop variant is usually characterized by high, near vertical walls, and small to large, 
exposed sandstone boulders. This variant is typically drier than other variants. 
 
Small Depression Pocosin occurs throughout the Coastal Plain and Sandhills region in small Carolina 
bays and other small depressions that are seasonally flooded, in upland, usually sandy areas, rare on Fort 
Bragg and Camp Mackall. Standing water may occur any time of year, depending on rainfall cycles. The 
dominant vegetation is a dense to fairly dense shrub layer with species including fetterbush, titi, inkberry, 
gallberry, sweet-pepperbush, dangleberry, highbush blueberry, and Carolina laurel. Wettest parts may 
have honeycups. A sparse to fairly dense tree canopy of pond pine, red maple, or swamp red bay may be 
present with associated sweetbay, swamp tupelo, pond cypress, and loblolly pine. Greenbrier may be 
common. Herbs are generally sparse but may include cinnamon fern, netted and Virginia chainferns, and 
sedges. 
 
Streamhead Atlantic White Cedar Forest occurs primarily in the Sandhills region, but occasional 
examples may occur elsewhere in the Coastal Plain, along small headwater streams, on flat bottoms, or 
extending up adjacent seepage slopes. The canopy is dominated by Atlantic white cedar, with or without 
swamp tupelo, pond pine, tulip tree, and red maple. Except where the canopy is completely closed, a 
dense shrub layer occurs with species such as sweetbay, swamp red bay, inkberry, fetterbush, blueberry, 
poison sumac, and cane. Greenbrier, Collins’ sedge, and patches of peatmoss are common. The herb layer 
is poorly developed with cinnamon fern the most common species. 
 
Streamhead Pocosin as a normal variant occurs primarily in Sandhills region but may occur throughout 
the Inner Coastal Plain, along headwaters of small streams, on flat bottoms, and sometimes extending up 
adjacent seepage slopes (particularly in fire-suppressed conditions). The dominant vegetation is a dense 
shrub layer dominated by species such as titi, fetterbush, inkberry, gallberry, staggerbush, swamp red bay, 
sweet-pepperbush, poison sumac, white wicky, blueberry, and dangleberry, often with abundant 
greenbrier. The canopy contains scattered to fairly dense trees, primarily pond pine, red maple, tulip tree, 
and swamp tupelo, also sometimes including Atlantic white cedar, loblolly pine, sweetbay, and sweet 
gum. Herbs are generally sparse, with netted chainfern, cinnamon fern, and sedges typical, especially in 
small openings and disturbed sites.  
 
The canebrake variant, which is generally restricted to frequently burned pocosins in danger and impact 
areas of Fort Bragg, is dominated by cane usually with low densities of regenerating trees, pocosin 
shrubs, and herbs. The canopy may be open or slightly closed with pond pine, swamp tupelo, or tulip tree. 
Where Streamhead Pocosin borders upland communities, a distinct ecotone often occurs where more 
frequent fire of uplands interacts with wetter soils of the pocosin. This ecotone, while too small to be 
classified as a separate community, often resembles a Sandhill Seep with a high diversity of herbaceous 
plants. It is primary habitat for a number of plants, including several rare species. Species typical of the 
lower section of frequently (every 1-3 years) to moderately (every 3-5 years) burned ecotones include 
cane, cinnamon fern, inkberry, sweet-pepperbush, maleberry, bushy broomsedge, sandbog death-camas, 
toothache grass, pinebarren sandreed, goldenrods, switchcane, beakrushes, club mosses, pitcher plants, 
and occasionally rough-leaf loosestrife, Venus flytrap, and white wicky. The upper, mesic section of 
ecotones usually supports species such as wiregrass, savanna muhly, two-flowered rush, white colicroot, 
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savanna meadow-beauty, Carolina asphodel, orchids, Carolina yellow-eyed-grass, roundhead bushclover, 
and occasionally American chaffseed. 
 
Vernal Pool occurs throughout the Coastal Plain and Sandhills region, but most common in the Outer 
Coastal Plain as small, seasonally flooded depressions, with gently sloping sides, usually in sandy 
uplands, rare on Fort Bragg and Camp Mackall. Vegetation is dominated by a dense to sparse herbaceous 
layer; species dominance varies among sites. Little bluestem and panic grasses are the most common dry-
season dominants, although other examples are dominated by cutgrass or sedges and ferns, such as 
Virginia chainfern. Many examples have strong zonation of dominants. Associates include spadeleaf, 
grasses, sundews, Carolina loosestrife, pinebarren smokegrass, and peatmoss. During the wet season 
bladderworts and other aquatic plants may be important. A few individual wetland trees or shrubs may be 
present in the pool interior. A shrub border is sometimes present but is usually not well-developed. 
 
Wet Pine Flatwoods are widespread in the outer and middle parts of the Coastal Plain and less common 
to rare in the Sandhills region and Fort Bragg and Camp Mackall. It is usually found on seasonally wet to 
nearly permanently wet sites, generally on flat or nearly flat terrain. The canopy is open to closed longleaf 
pine, sometimes mixed with loblolly or pond pine. The understory is absent or may contain invading 
hardwoods. A low shrub layer of varying density is usually present. Common species may include 
inkberry, dangleberry, and dwarf huckleberry, Carolina laurel, staggerbush, sweetbay, swamp red bay, 
and cane. Creeping blueberry may form dense mats. The herb layer is generally dominated by wiregrass, 
though bracken fern may dominate locally. Other typical herbs include grasses and yellow-eyed-grasses. 
Shrub and herb patches often appear randomly intermixed, but they may be strongly zoned near the wet 
ecotone with adjacent pocosin communities. A number of distinctive species are associated with this 
ecotone, including Venus flytrap, rough-leaf loosestrife, and Carolina asphodel. 
 
Xeric Sandhill Scrub occurs most extensively in the Sandhills region and southern Coastal Plain but also 
occurs on escarpments and sand ridge areas in other parts of the Coastal Plain, on coarse deep sands of 
ridge and swale systems, relict aeolian sand deposits, Carolina bay rims, and sandy uplands. The canopy 
is open longleaf pine, with an open to dense understory of turkey oak. Occasional sand post oak, 
sassafras, and persimmon may occur. A sparse low-shrub layer, consisting primarily of dwarf huckleberry 
and poison oak, is sometimes present. The sparse to moderately dense herb layer consists of species such 
as wiregrass, wireplant, Carolina sandwort, tread-softly, sand spikemoss, Carolina ipecac, little bluestem, 
prickly pear cactus, jointweed, and goat’s-rue. Lichens and mosses may also be important. 
 
The Sandhills variant occurs on upland ridgetops and upper slopes with coarse sand and no clay beds 
near the surface and is found throughout the Sandhills region, abundant on Fort Bragg and Camp 
Mackall. It is less barren and may approach Pine/Scrub Oak Sandhill in density and herb diversity. Sparse 
to moderate longleaf pine dominate the canopy. The scrub layer consists of moderate to dense turkey oak 
with small numbers of bluejack oak, sand post oak, persimmon, and sassafras also present. Dwarf 
huckleberry, dwarf blueberry, and poison oak may be sparse to dense. Wiregrass is sparse to dense 
depending on tree cover. Longleaf pine is particularly slow to regenerate on extremely xeric sites, which 
seldom burn because of discontinuous, light fuel accumulations. Less xeric sites in which all vegetation 
has been removed and soils have been disturbed may come to resemble the sand barrens variant, of 
which true, naturally-occurring examples are not found on Fort Bragg. 
 
The Little River terrace variant occurs within the Little River corridor less than two meters above 
Mesic Pine Flatwoods, Little River terrace variant. It is characterized by very dry, porous sands which 
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support small longleaf pine, turkey oak, and sparse to moderately dense wiregrass. Bare sand patches are 
numerous and are more or less populated by dwarf huckleberry and a relatively small number of 
drought-tolerant herbs. Sand spikemoss occurs at several xeric terraces along the river but rarely 
elsewhere on Fort Bragg. The only current North Carolina populations of wire sedge and Carolina 
pineland-cress occur here. A few remnant occurrences of Pickering’s dawnflower remain. No xeric 
terraces along the river are pristine, having been mined for sand and gravel or clearcut and planted to 
longleaf pine (south side of the river) or slash pine (north side). 
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APPENDIX 6.7.5: Habitat Class Relationships 
 

 
 
 
 Cross Reference Target Habitat Class with Natural Community Types  
 

Desired Habitat Classes      
 

                     Closed                 Bottom-       Atlantic     Cypress/      
Beaver  Forested      Canopy Scrub Oak/  Pocosin/    land/Hard    White         Gum 

Natural Communities  Open Pond Grassland    Grassland   Pine Patch Hickory Seep  woods        Cedar         Swamp 
 

1   Pine Scrub Oak  
Sandhill     Dominant    Patches Patches Patches  

2   Xeric Sandhill Scrub           Dominant    Patches Patches Patches    
3   Dry Oak-Hickory Forest                                                        Patches Dominant 
4   Mesic Pine Flatwoods           Dominant                         Patches Scattered 
5   Wet Pine Flatwoods           Dominant                  Patches Scattered 
6   Pine Savannah                  Dominant               Patches Scattered 
7   Sandhill Seep                                                        Same 
8   Small Depression  
     Pocosin                                                                    Same 
9   Streamhead Pocosin           Patches                                          Same 
10  Coastal Plain Small  
      Stream Swamp  Patches    Patches  Patches        Same            
11  Cypress-Gum Swamp Patches  Patches                      Patches                    Same 
12  Coastal Plain                   
      Bottomland Hardwoods                                                              Same 
13  Peatland Atlantic White  
      Cedar Forest                                  Dominant                                       Same 
14  Streamhead Atlantic                            
      Cedar Forest                                              Dominant                                              Same 
15  Coastal Plain 
      Semipermanent  
      Impoundment  Patches       Same Patches                                                                          Patches 
16  Sand and Mud Bar  Dominant               Patches                                             
17  Coastal Plain Levee  
      Forest                                                           Same 
18  Piedmont/Coastal Plain                                                    
      Heath Bluff                                 Patches                   Dominant  Scattered  
19  Vernal Pool                  Dominant       Patches Scattered  

 
 



 
  313 



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 
 

314 

APPENDIX 6.7.6: Plants of Fort Bragg 
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APPENDIX 6.8: Fauna on Fort Bragg 
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Fort Bragg Biologists's Checklist - 1 Mar 00 Fort Bragg
Occurance Breeding

Wint Sprg Sum Fall Confirmed Unk Possible
Class Common Name D J F M A M J J A S O N Suspected Conf. Key Habitat Requirements Notes or Area/Special Requirements

Aves Common Loon U U U U U a a a a a U U X Open
Aves Horned Grebe sdr U U U U U r U U Open
Aves Pied-billed Grebe sdr F F F F F U r r r U U F X b Open - Still Water
Aves Red-necked Grebe sdr r r r r r Open
Aves Anhinga sdr r X Open
Aves Dbl-crested Cormorant r r r U U U a a a r r r X Open

Aves Tundra Swan sdr r r r r X Open Water
Aves Snow Goose sdr r r r a r ? Shallow Water
Aves Brant sdr a X Coastal Water
Aves Canada Goose C C C C C C C C C C C C X b b Open Water
Aves American Black Duck U U U U U r r r r U U U X b Shallow Water - Mud - Marsh
Aves Gadwall U U U r r r r X Shallow Water - Mud - Marsh
Aves Mallard C C C C C C C C C C C C X b b Shallow Water - Mud - Marsh - Flooded Timber
Aves Northern Pintail sdr U U U r r r r r X Shallow Water - Mud - Marsh
Aves American Widgeon sdr U U U U U U U X Shallow Water - Mud - Marsh
Aves Wood Duck C C C C C C C C C C C C X b b Shallow Water - Mud - Marsh - Flooded Timber
Aves Northern Shoveler sdr r r r U U r U U Shallow Water - Mud - Marsh
Aves Blue-Winged Teal r r r F F U U F F F X Shallow Water - Mud - Marsh
Aves Green-Winged Teal U U U U U r U F U X Shallow Water - Mud - Marsh
Aves Oldsquaw sdr r r r r Open Water
Aves Canvasback sdr U U U U U U Open Water
Aves Redhead sdr U U U U r U Open Water
Aves Ring-necked Duck U U U U X Open Water
Aves Lesser Scaup F F F F U U U U X Open Water
Aves Greater Scaup sdr r r r r r r r Open Water
Aves Common Goldeneye r r r r r r r X Open Water
Aves Bufflehead F F F U U F X Open Water
Aves Ruddy Duck sdr F F F U U U U U Open Water
Aves Common Merganser r r r r r r X Open Water
Aves Red-breasted Merganser r r r U U U U U X Open Water
Aves Hooded Merganser F F F U U U U U X b Cavity -  Water -Woody Cover - Flooded Timber

Aves American Coot C C C F F F r r r F F F X Open Water
Aves Common Moorhen sdr a a a r r r r r Open Water - Marsh Edge

Aves Hering Gull sdr U U U U U U U X Wetkands - Forage Habitats
Aves Ring-billed Gull sdr C C C U U U r r r r r r X Wetkands - Forage Habitats
Aves Bonaparte's Gull sdr r r r r r r r X Wetkands - Forage Habitats
Aves Caspian Tern sdr r r r r r r Wetkands - Forage Habitats
Aves Common Tern sdr r r r r r r Wetkands - Forage Habitats
Aves Forster's Tern sdr a a a a a a Wetkands - Forage Habitats
Aves Black Tern sdr r r r r r r 9 Wetkands - Forage Habitats

sdr = sighting data requested   C = Common  U = Uncommon F = Fairly Common r = Rare  a = Accidental
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Fort Bragg Biologists's Checklist - 1 Mar 00 Fort Bragg
Occurance Breeding

Wint Sprg Sum Fall Confirmed Unk Possible
Class Common Name D J F M A M J J A S O N Suspected Conf. Key Habitat Requirements Notes or Area/Special Requirements

Aves Great Blue Heron C C C F F F F F F F F F X b b Trees at Water - Shallow Water - Mud - Edge
Aves Little Blue Heron r r r F F F U X Woods Neart Water - Shallow Water - Mud - Edge
Aves Tricolored Heron sdr a a a a r r r r r X Woods Neart Water - Shallow Water - Mud - Edge
Aves Great Egret U U U U F F F X Woods Neart Water - Shallow Water - Mud - Edge
Aves Snowy Egret a r r r U U U r r X Woods Neart Water - Shallow Water - Mud - Edge
Aves Cattle Egret U U U U U U r r r X Woods Neart Water - Short Grass - Mud
Aves Bk-crowned Night Heron sdr r r r r r r r r r r r r X Woods Neart Water - Shallow Water - Mud - Edge
Aves Yel-crowned Night Heron sdr r r r X Woods Neart Water - Shallow Water - Mud - Edge
Aves Green Heron a a a U C C C C C F U U X b b Woods Neart Water - Shallow Water - Mud - Edge
Aves Least Bittern sdr r r r r r r X b Marsh - Tall Herbaceous Vegetation
Aves American Bittern sdr r r r U U U r r r r r r Marsh - Tall Herbaceous Vegetation
Aves Glossy Ibis sdr r r r r r r X Woods Neart Water - Shallow Water - Mud - Edge
Aves White Ibis sdr a r r r r r r r r X Woods Neart Water - Shallow Water - Mud - Edge

Aves Viginia Rail sdr Marsh
Aves Clapper Rail sdr a a X Salt Marsh
Aves King Rail sdr X Marsh
Aves Sora sdr a a a a r r r r r a Marsh

Aves Black-bellied Plover sdr r a a a a r r Shallow Water - Mud
Aves American Golden- Plover sdr r r r a r r r Shallow Water - Mud
Aves Ruddy Turnstone sdr r r r r r r r Shallow Water - Mud
Aves Semipalmated Plover sdr r r r r r r r Shallow Water - Mud
Aves Killdeer F F F F C C C C F F F F X b b Short Grass - Bare Ground
Aves American Woodcock C C C F F F U U U F F F X b b Moist  Close Canopy Scrub - Dead Leaves - Mud
Aves Common Snipe U U U F F r U U U U X Shallow Water - Mud - Marsh
Aves Willet sdr r r r Shallow Water - Mud
Aves Greater Yellowlegs sdr r r r U U U r U U U U Shallow Water - Mud
Aves Lesser Yellowlegs r r U U a r r U U U X Shallow Water - Mud
Aves Solitary Sandpiper U F F r U F F F X Shallow Water - Mud
Aves Sanderling sdr r r r r r r r Shallow Water - Mud
Aves Buff-breasted Sandpiper sdr r r a Shallow Water - Mud
Aves Upland Sandpiper sdr r r r r r r r ? Medium Height Grass 10 Acres Minimum of Grass Habitat
Aves Pectoral Sandpiper sdr r r r a U U U U Shallow Water - Mud
Aves Dunlin sdr r a a a r r Shallow Water - Mud
Aves Spotted Sandpiper r r r r F F U U F F U U X b Shallow Water - Mud
Aves Least Sandpiper U U a U F F F U X Shallow Water - Mud
Aves Semipalmated Sandpiper sdr r r r r U U r Shallow Water - Mud
Aves Western Sandpiper sdr r r r a a a Shallow Water - Mud
Aves White-rumped Sandpiper sdr a r Shallow Water - Mud

Aves Wild Turkey U U U U U U U U U U U U X b b Mature Forests - Moderate Understory - Hardwoods Extensive Forest
Aves Northern Bobwhite C C C C C C C C C C C C X b b Woody Cover - Multiple Habitats - High Interspersion - Edge

sdr = sighting data requested   C = Common  U = Uncommon F = Fairly Common r = Rare  a = Accidental
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Fort Bragg Biologists's Checklist - 1 Mar 00 Fort Bragg
Occurance Breeding

Wint Sprg Sum Fall Confirmed Unk Possible
Class Common Name D J F M A M J J A S O N Suspected Conf. Key Habitat Requirements Notes or Area/Special Requirements

Aves Mississippi Kite sdr a a a a X Mature Bottomland Hardwood - Open Fields or Marshes for Foraging
Aves Sharp-Shinned Hawk F F F F F r r r r F F F X b b Multiple Habitats - High Interspersion - Edge Forest Interior
Aves Cooper's Hawk U U U U U U U U U U U U X b b Multiple Habitats - High Interspersion - Edge Forest Interior
Aves Northern Harrier U U U U r a U U U X Open Habitats - Grassland Large Grasslands Onlr
Aves Red-tailed Hawk C C C C C C C C C C C C X b b Mature Forest - Open Habitats - High Interspersion
Aves Red-shouldered Hawk U U U F F F F F F U U U X b b Wet Hardwood Forests Min 550 HA of Forest
Aves Broad-winged Hawk a a a a U U U U U U r a X b b Upland Deciduous Woodlands Extensive Forest
Aves Bald Eagle sdr r r r r r r a a a r r r X ? Large Living Trees Near Water Large Bodies of Water
Aves Golden Eagle sdr a a a Open Habitats Extensive Open Country
Aves Osprey r r r U U U r r r U U U X Nest Sites Near Water Large Bodies of Water
Aves Turkey Vulture U U U F F F F F F F F F X b b Sheltered Ground Nest Sites - Multiple Habitats
Aves Black Vulture r r r U U U U U U U U U X b b Sheltered Ground Nest Sites - Multiple Habitats
Aves American Kestrel C C C C F F F U U C C C X b b Open Habitats - Perches - Cavities
Aves Merlin sdr r r r r r r r r X Open Habitats - Perches
Aves Peregrine Falcon sdr a a a r r r X Forests only w/ Extensive Openings

Aves Barn Owl sdr Extensive Fields - Sheltered Cavities - Dense Evergreen Roosts
Aves Eastern Screech Owl F F F F F F F F F F F F X b b Forests Required
Aves Great Horned Owl F F F F F F F F F F F F X b b Multiple Habitats - High Interspersion - Edge No Min Tract
Aves Barred Owl F F F F F F F F F F F F X b b Wet Forests with Openings - Cavities No Min Tract
Aves Short Eared Owl sdr a X Marshes and Wet Meadows - Weedy Fields and Scrub Thickets

Aves Mourning Dove C C C C C C C C C C C C X b b Open Forests - Disturbed Habitats
Aves Rock Dove C C C C C C C C C C C C X b Ledges on Building - Bare Ground - Short Grass

Aves Yellow-billed Cuckoo U F F F F F F r X b b Dense Hardwoods Extensive Forest
Aves Black-billed Cuckoo sdr r r r r Dense Hardwoods
Aves Common Nighthawk U C C C C C U X b b Open Habitats - Open Sandy Nest Sites
Aves Whip-poor-will U F F F F F F U U X b b Upland Forests with Openings Extensive Forest
Aves Chuck-will's widow r F F F F F U U X b b Mix Forests - Open Understory - Openings
Aves Ruby Throated Hummingbird a a a r F F F F F F U r X b b Woody Cover - Tubular Flowers Extensive Forest
Aves Belted Kingfisher F F F F F F F F F F F F X b b Open Water - Tubular Flowers
Aves Red-headed Woodpecker U U U F C C C F F F F X b b Open Canopy Mature Forests - Snags - Cavities
Aves Pileated Woodpecker F F F F F C C C F F F F X b b Mature Forests - Snags - Cavities Interior - Min 405HA of Forest
Aves Northern Flicker C C C C C C C C C C C C X b b Open Forests - Snags - Cavities
Aves Red-bellied Woodpecker C C C C C C C C C C C C X b b Mature Forests - Snags - Cavities
Aves Red-Cockaded Woodpecker C C C C C C C C C C C C X b b Open Mature Pine Forests - Minimal Understory - Suitable Live Cavities Trees Minimum Tract Size ?
Aves Yellow-bellied Sapsucker F F F U U a U U F X Hardwoods
Aves Downy Woodpecker C C C C C C C C C C C C X b b Middle Age to Mature Forests - Snags - Cavities
Aves Hairy Woodpecker F F F U U U U U U U U U X b b Mature Forests - Snags - Cavities Min 18 HA of Forest

sdr = sighting data requested   C = Common  U = Uncommon F = Fairly Common r = Rare  a = Accidental
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Fort Bragg Biologists's Checklist - 1 Mar 00 Fort Bragg
Occurance Breeding

Wint Sprg Sum Fall Confirmed Unk Possible
Class Common Name D J F M A M J J A S O N Suspected Conf. Key Habitat Requirements Notes or Area/Special Requirements

Aves Eastern Kingbird r F C C C C F U U X b b Open with Shrub or other Perch Sites
Aves Great Crested Flycatcher r C C C C C F U X b b Forests - Snags - Cavities Min 11 HA Forest
Aves Brown Crested Flycatcher sdr a X Riparian Woodlands and Thickets
Aves Eastern Phoebe F F F U U U U U U F F F X b Open Habitats - Ledges for Nest Sites
Aves Eastern Wood-Pewee U C C C C F U a X b b Open toMedium Growth Forests
Aves Acadian Flycatcher C C C C C C X b b Moist hardwood Forests - Moderate Understory Interior - Min 37 HA Forest
Aves Least Flycatcher sdr r r Woody Cover - Edge
Aves Willow Flycatcher sdr a r Woody Cover - Water - Edge
Aves Alder Flycatcher sdr r r r Woody Cover - Edge

Aves Horned lark U U U U r r r r r r U U X b b Short Grass - Bare Ground Extensive Habitat Required
Aves American Pipit U U U U U U X Short Grass - Bare Ground Extensive Habitat Required

Aves Purple Martin r F F F F F F U r X b b Open Country - Cavities
Aves Cliff Swallow sdr r r r r r X Bridges or Dams for Nesting
Aves Bank Swallow U C C C C C C F r X b b Open Country - Ledges
Aves Tree Swallow F F F U U U F F F X Open Country - Cavities
Aves N. Rough Winged Swallow F F F F F F U r X b b Open Country - Vertical Bank for Nesting
Aves Bank Swallow sdr r U U U U U U X Open Country - Vertical Bank or Cliff for Nesting

Aves Chimney Swift U C C C C C C C X b b Nest Sites

Aves Fish Crow r r r C C C C C C C C U X b b Water
Aves American Crow C C C C C C C C C C C C X b b Forests - Open Habitats
Aves Blue Jay C C C C C C C C C C C C X b b Middle-aged to  Mature Trees Extensive Forest

Aves Carolina Chickadee C C C C C C C C C C C C X b b Mature Forests - Dead Trees or Shrubs
Aves Tufted Titmouse C C C C C C C C C C C C X b b Mature Forests - Dead Trees or Shrubs Min 2 HA Forest

Aves White-breasted Nuthatch F F F F F F F F F F F F X b b Mature Forests - Dead Trees or Shrubs Min 8 HA Forest
Aves Red-breasted Nuthatch U U U U U U U U X Coniferous Forests
Aves Brown-headed Nuthatch C C C C C C C C C C C C X b b Open Mature Pine Forests - Dead Trees or Shrubs
Aves Brown Creeper F F F U U U U X Middle-aged to  Mature Trees Interior - Extensive Forest

Aves House Wren U U U U U U U U U X ? Scrub / Shrub - Coarse Woody Debris
Aves Winter Wren U U U U U r r X Scrub / Shrub - Coarse Woody Debris Forest Interior 
Aves Bewick's Wren sdr a a a a a a X Scrub / Shrub - Coarse Woody Debris - Abandoned Structures
Aves Carolina Wren C C C C C C C C C C C C X b b Scrub / Shrub - Coarse Woody Debris
Aves Marsh Wren sdr r r r r r r X Marsh - Tall Grasses
Aves Sedge Wren sdr r r r r r r Marsh

Aves Ruby-crowned Kinglet C C C F F F F F X Woody Vegetation
Aves Golden-crowned Kinglet F F F U U F F X Coniferous Trees

sdr = sighting data requested   C = Common  U = Uncommon F = Fairly Common r = Rare  a = Accidental
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Fort Bragg Biologists's Checklist - 1 Mar 00 Fort Bragg
Occurance Breeding

Wint Sprg Sum Fall Confirmed Unk Possible
Class Common Name D J F M A M J J A S O N Suspected Conf. Key Habitat Requirements Notes or Area/Special Requirements

Aves Blue-gray Gnatcatcher r r r C C C C C C C C r X b b Mature and Moist Hardwood Forests Min 37 HA Forest

Aves Brown Thrasher F F F C C C C C C C C C X b b Scrub / Shrub - Coarse Woody Debris
Aves Gray Catbird U U U U C C C C C C C U X b b Scrub / Shrub - Coarse Woody Debris
Aves Northern Mockingbird C C C C C C C C C C C C X b b Open Country - Scattered Trees

Aves Eastern Bluebird C C C C C C C C C C C C X b b Open Country - Cavities - Perch Sites
Aves American Robin C C C C C C C C C C C C X b b Trees or Shrubs near Short Grass
Aves Gray-cheeked Thrush sdr r r r r ? Migration Habitat Specialist
Aves Swainsen's Thrush sdr a a a a U U U U r X Scrub / Shrub - Coarse Woody Debris
Aves Hermit Thrush F F F U U r U U X Forests with Moderate Understory Forest Interior 
Aves Veery sdr U U r U U X Migration Habitat - Understory Interior - Min 50 HA Forest
Aves Wood Thrush a a a a C C C C C C F r X b b Forests with Deciduous Understory Interior - Min 3 HA Forest

Aves Loggerhead Shrike F F F F C C C C F F F F X b b Open Country - Perch Sites Large Blocks of Habitat

Aves Cedar Waxwing C C C C C U r r F F X Forests with Berry Bearing Trees or Shrubs

Aves Red-eyed Vireo C C C C C C C X b b Deciduous Forests - Hardwood Midstory Min 7 HA Forest
Aves Warbling Vireo sdr a a a a a Mature Forests - Open Riparian Habitat
Aves Philadelphia Vireo sdr r r r r Migration Habitat Generalist
Aves Yellow-throated Vireo r F F F F F F U X b b Tall Open Deciduous Forest Extensive Forest
Aves White-eyed Vireo a a a F C C C C C C F a X b b Dense Moist Scrub / Shrub
Aves Blue-headed Vireo U U U U U r r r r r U U X b Mature Forests Extensive Forest

Aves Northern Parula U F F U U U U U X b b Mature Forests - Riparian Habitat Interior - Min 1300 HA Forest
Aves Yellow-throated Warbler F F F F F F F U X b b Mature Forests - Open - Moist Interior - Extensive Forest
Aves Bk-throated Green Warbler sdr r r U U r Moist Forests - Conifers Interior - Extensive Forest
Aves Prothonatary Warbler r C C C C U r r X b b Cavity - Water - Woody Cover - Flooded Timber Forest Interior 
Aves Black-and-white Warbler r r r F C C U U U F F r X b b Mature Hardwood Forests Interior - Min 550 HA Forest
Aves Blackpoll Warbler sdr U F U U U X Migration Habitat Generalist
Aves Bk-throated Blue Warbler F F F F X Scrub / Shrub - Habitat Mix - Edge - Broadleaf Evergreens Interior - Min 2550 HA Forest
Aves Cerulean Blue Warbler sdr r r Mature Bottomland Hardwood Forests Interior - Min 1750 HA Forest
Aves Magnolia Warbler r U F F F X Scrub / Shrub - Habitat Mix - Edge
Aves Yellow Rumped Warbler F F F F F F F F F X Trees or Shrubs
Aves Canada Warbler U U U U r X Dense Scrub / Shrub Understory
Aves Cape May Warbler sdr U U a U U r X Scrub / Shrub - Habitat Mix - Edge - Broadleaf Evergreens
Aves Chestnut-sided Warbler sdr U U U U U X Scrub / Shrubor Open Middle-aged Forests
Aves Bay-breasted Warbler sdr r r U U X Migration Habitat - Forest - Upper Canopy
Aves Blackburnian Warbler sdr r r U U U Mature Forests
Aves American Redstart F C U U U U U X b b Bottomland Hardwood Forests Extensive Forest
Aves Pine Warbler C C C C C C C C C C C C X b b Middle-aged to Mature Pine Forests Extensive Forest
Aves Prairie Warbler r C C C C C F F X b b Scrub / Shrub in Mixed Habitats or Open Forest - Edge
Aves Palm Warbler U U U U U U r U U U X Scrub / Shrub in Mixed Habitats or Open Forest - Edge

sdr = sighting data requested   C = Common  U = Uncommon F = Fairly Common r = Rare  a = Accidental
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Occurance Breeding

Wint Sprg Sum Fall Confirmed Unk Possible
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Aves Blue-winged Warbler sdr U U r r X Scrub / Shrub - Habitat Mix - Edge
Aves Yellow Warbler F F r r U U U X b Scrub / Shrub - Habitat Mix - Edge
Aves Swainsen's Warbler sdr U U U U r X b b Bottomland Hardwoods with Rich Understory - Cane Interior - Extensive
Aves Worm Eating Warbler sdr U U r r U U U X b Forests with Dense Scrub / Shrub - Slopes Interior - Min 370 HA Forest
Aves Tennessee Warbler sdr r U U Migration Habitat - Scrub / Shrub in Semi-open Forest
Aves Orange Crowned Warbler sdr r r r r r r r X Scrub / Shrub - Habitat Mix - Edge
Aves Wilson's Warbler sdr a a r r r Scrub / Shrub - Habitat Mix - Edge
Aves Hooded Warbler F F C C C C F U X b b Forests with Rich Understory Interior - Extensive Forest
Aves Golden-winged Warbler sdr r r r r Scrub / Shrub - Habitat Mix - Edge
Aves Nashville Warbler sdr a a Scrub / Shrub - Habitat Mix - Edge
Aves Connecticut Warbler sdr r r Dense  Low Scrub / Shrub - Briars - Habitat Mix - Edge
Aves Kentucky Warbler sdr U F F F F U U X b b Bottomland Hardwoods with Rich Hardwood Understory Interior - Min 45 HA Forest
Aves Common Yellowthroat U U U C C C C C C C C U X b b Scrub / Shrub or Open Country
Aves Yellow-breasted Chat r r r r C C C C C U r r X b b Dense Scrub / Shrub - Briars
Aves Northern Waterthrush sdr U U U U U X Dense Scrub / Shrub Near Water
Aves Lousiana Waterthrush F F F F F U r X b b Forest with Stream Interior - Min 875 HA Forest
Aves Ovenbird C C C C F F F X b b Upland hardwood or Mix Forest with Moderate Understory Interior - Min 15 HA Forest

Aves European Sterling C C C C C C C C C C C C X b b Open Developed Habitats - Cavities - Ledges

Aves Red-winged Blackbird C C C C C C C C C C C C X b b Open Wet Habitats - Winter Roost Thick Forest Habitats
Aves Brown Headed Cowbird U U U U C C C C C C U U X b b Open Forage Habitats
Aves Rusty Blackbird sdr U U U U U U U X Wet Hardwood Habitats - Open Forage Habitats
Aves Common Grackle C C C C C C C C C C C C X b b Open Conifer Nesting Habitat - Dense Forest Roosts - Forage Habitats
Aves Bobolink sdr U U U U U X Tall Grass or Fields Extensive Grass or Field
Aves Eestern Meadowlark C C C C U U U U U U C C X b b Grass or Fields MinTract ?
Aves Orchard Oriole F F F F U U r X b b Scattered Scrub / Shrub or Hardwoods in Open Country - Habitat Mix
Aves Baltimore Oriole sdr U U U U U U U U U X Evergreen Scrub / Shrub - Habitat Mix

Aves Summer Tanager C C C C C C F r X b b Open Hardwood or Mixed Forest Min 100 HA Forest
Aves Scarlet Tanager sdr U U r r U U U X b b Mature Hardwood or Mixed Forests Interior - Min 30 HA Forest

Aves House Sparrow C C C C C C C C C C C C X b b Open Areas of Human Habitation

Aves Dark-eyed Junco C C C C F F C X Short Grass or Bare Ground near Forest - Habitat Mix
Aves Northern Cardinal C C C C C C C C C C C C X b b Scrub / Shrub
Aves Red Crossbill sdr r r r r a a a a a a a r X Coniferous Forest
Aves House Finch C C C C C C C C C C C C X b b Dense Scrub / Shrub in Open Habitat - Human Habitation
Aves Purple Finch sdr F F F F F F F X Forests with Seeds, Buds, or Dry Fruits
Aves Evening Grosbeak U U U U U r U U X Forests with Seeds, Buds, or Dry Fruits
Aves American Goldfinch C C C C C F F F F C C C X b b Dense Scrub / Shrub Near Water
Aves Pine Siskin F F F U U F F Forest and Scrub / Shrub
Aves Blue Grosbeak a a a a F C C C C C F a X b b Scrub / Shrub - Habitat Mix - Edge
Aves Indigo Bunting F C C C C C C X b b Scrub / Shrub in Mixed Habitats or Open Forest - Edge

sdr = sighting data requested   C = Common  U = Uncommon F = Fairly Common r = Rare  a = Accidental
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Aves Rose-breasted Grosbeak U U U U X Mature Hardwood Forests
Aves Eastern Towhee C C C C C C C C C C C C X b b Dense Scrub / Shrub
Aves White-throated Sparrow C C C C C r C C X Forests with Scrub / Shrub
Aves White-crowned Sparrow sdr U U U U U r U U Open Habitats with Scrub / Shrub Extensive Open Country
Aves Chipping Sparrow C C C C C C C C C C C C X b b Short Grass with Scattered Pines - Habitat Mix
Aves Clay-colored Sparrow sdr a a a X Scattered Scrub / Shrub and Tall Herbaceous Cover - Habitat Mix
Aves Field Sparrow C C C C F F F F F F C C X b b Scattered Scrub / Shrub and Tall Herbaceous Cover - Habitat Mix
Aves Swamp Sparrow C C C C F F r F C X Marsh or Damp Herbaceous Cover
Aves Lark Sparrow sdr a U U U U U X b b Grass - Bare Ground - Disturbance - Open Habitats
Aves Grasshopper Sparrow sdr r r r r U U U U U r r r X b b Medium Height Grass and Fields MinTract ?
Aves Bachman's Sparrow U U U C C C C C C F U U X b b Dense Grass Habitat with Scattered Trees - Habitat Mix MinTract ?
Aves Fox Sparrow U U U U a a a U X Dense Scrub / Shrub Understory - Evergreen Cover
Aves Song Sparrow F F F F F r r F F X Dense Scrub / Shrub Understory or Herbaceous Cover
Aves Vesper Sparrow sdr r r r U U r r X Short Grass - Bare Ground - Patches - Sand
Aves Savannah Sparrow C C C C C F F F F X Grass - Bare Ground - Disturbance - Open Habitats
Aves Henslow's Sparrow sdr r r r ? Moist Grassy Habitats Extensive Grassland or Forested Grassland
Aves Lapland longspur sdr a a a X Very Short Grass and Bare Ground Extensive Grassland

Aves Ringed Turtle Dove sdr X
Aves Budgerigar sdr X

sdr = sighting data requested   C = Common  U = Uncommon F = Fairly Common r = Rare  a = Accidental  
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Suspected Abundance Occurance
 Common Rare Confirmed Unk

Class Genus Species Common Name Unc Unlikely Suspected Key Habitat Requirements

Amphibia Pseudacris ocularis Little Grass Frog X X Low Vegetation Around Ponds in Savannas and Pools in Swamps
Amphibia Pseudacris brimleyi Brimley's Chorus Frog sdr X X Swamps - Along Rivers / Streams - Wet Open Woods
Amphibia Pseudacris nigrita Southern Chorus Frog X X Standing Water in Pine Savannas
Amphibia Pseudacris ornata Ornate Chorus frog X X Wet Pine Savannas - Cypress / Pine Barrens - Ponds - Ditches
Amphibia Pseudacris feriarum Upland Chorus Frog sdr X X Moist Woodlands - Wet, Grassy Swales
Amphibia Pseudacris crucifer Spring Peeper X X Brushy, Moist Woodlands with Adjacent Second-growth Forest
Amphibia Acris crepitans Northern Cricket Frog sdr X X Grassy Pond and Stream Edges - Marshes - Open Canopies
Amphibia Acris grylius Southern Cricket Frog X X Grassy Pond and Stream Edges - Marshes - Open Canopies

Amphibia Hyla anersonii Plne Barrens Treefrog X X Pocosin, Bog and Low Bay Habitats - Open Canopies
Amphibia Hyla chrysoscelis Cope's Gray Frog X X Small Trees / Shrubs Near or Standing in Permanent Pools of Water
Amphibia Hyla cinerea Green Treefrog X X Floating and Energent Vegetation Around Bodies of Water - Shrubs
Amphibia Hyla femoralis Pine Woods Treefrog X X Wetlands Adjacent to Pine Flatlands and Savannas - Coarse Woody Debris
Amphibia Hyla gratiosa Barking Treefrog sdr X X Shallow Pools in Pine Savannas, Wet Woods and Swamps - Fishless Ponds
Amphibia Hyla squirella Squirrel Treefrog X X Open Moist Woods Near Water - Occur in Developed Areas
Amphibia Hyla versicolor Gray Treefrog sdr X X Small Trees / Shrubs Near or Standing in Permanent Pools of Water

Amphibia Rana capito capito Carolina Gopher Frog sdr X X Moist Meadows - Forested Grassland - Pine Scrub Oak
Amphibia Rana catesbeiana Bullfrog X X Large Ponds, Lakes, and Slow Moving Streams with Some Cover
Amphibia Rana clamitans Green Frog X X Shallow Water in and Around Ponds, Lakes, and Streams
Amphibia Rana heckscheri River Frog sdr X X Bottomland Swamps and Forests near Slow Rivers and Streams
Amphibia Rana palustris Pickerel Frog sdr X X Floodplain Swamps - Grassy Streambanks - Wet Woods
Amphibia Rana utricularia Southern Leopard Frog X X Most Freshwater Habitats - Also May Forage in Upland Grassy Habitats
Amphibia Rana virgatipes Carpenter Frog X X Pine Savanna Pools / Ponds with Emergent Vegetation - Sphagnum Bogs

Amphibia Gastrophryne carolinensis Eastern Narrowmouth Toad X X Cover Around Shallow Puddles, Streams, Swamps - Coarse Woody Debris
Amphibia Scaphiopus holbrooki Eastern Spadefoot Toad X X Temporary Pools in Forested, Sandy Lowlands - Loose Sandy Soils
Amphibia Bufo americanus American Toad sdr X X Cover and Shallow Pools
Amphibia Bufo quercicus Oak Toad X X Grassy Areas in Pine Savanna / Shrub - Scrub
Amphibia Bufo terrestris Southern Toad X X Cover on Sandy Soils and in Shallow Pools
Amphibia Bufo woodhousii Fowler's Toad X X Sandy Areas Near Rivers, Ponds, and Streams

Amphibia Amphiuma means Two-toed Amphiuma sdr X X Permanent Pools and Streams - Damp Forestland
Amphibia Necturus punctatus Dwarf Mudpuppy X X Sluggish Streams with Leaf Litter for Cover
Amphibia Siren intermedia Lesser Siren sdr X X Weed Choked Swamps, Ditches, Ponds - Detritus
Amphibia Siren lacertina Greater Siren sdr X X Weed Choked Swamps, Ditches, Ponds, Lakes, and Streams - Detritus / Logs

Amphibia Ambystoma mabeei Mabee's salamander X X Edges of Ponds or Bogs - Shallow Acid Pools Near Flatwoods
Amphibia Ambystoma maculatum Spotted Salamander sdr X X Deciduous Forest with Semi-permanent Pools - Fossorial Habitat
Amphibia Ambystoma opacum Marbled Salamander sdr X X Bottomland Hardwood with Fluctuating Water Levels - Logs
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Suspected Abundance Occurance
  Common Rare Confirmed Unk

Class Genus Species Common Name Unc Unlikely Suspected Key Habitat Requirements

Amphibia Ambystoma talpoideum Mole Salamander sdr X X Pine Savannas, Hardwood Bottoms, and Swamps - Floodplain Areas
Amphibia Ambystoma tigrinum Tiger Salamander sdr X X Sandy Areas / Wet Meadows in Pine Savannas

Amphibia Eurycea cirrigera Two Lined Salamander sdr X X Springs and Streams in Hardwood Forests / Swamps - Permanent Water
Amphibia Eurycea sp. Sandhills Salamander X X Small Streams in the Sandhills
Amphibia Eurycea guttolineata Three Lined Salamander sdr X River Bottom Swamps, Streamsides ,and Seeps - Logs / Rocks
Amphibia Eurycea quadridigitata Dwarf Salamander (silver bellied) sdr X X Margins of Ponds in Pine Savannas - Swamps in Low Flatwoods - Logs / Rocks
Amphibia Eurycea quadridigitata Dwarf Salamander (yellow bellied) sdr X X Margins of Ponds in Pine Savannas - Swamps in Low Flatwoods - Logs / Rocks
Amphibia Desmognathus auriculatus Southern Dusky Salamander X X Mucky Margins Bottomland Swamps and Streams - Mature Hardwood - Logs/Rocks
Amphibia Desmognathus fuscus Northern Dusky Salamander X X Bottomland Forest and Mucky, Floodplain Sloughs - Logs / Rocks

Amphibia Hemidactylium scutatum Four Toed Salamander sdr X X Boggy Floodplain Areas with Sphagnum - Semi Permanent Water - Mature Hdwds
Amphibia Stereochilus marginatus Many Lined Salamander sdr X X Hardwood Swamps, Streams, and Pools in Pine Savannas - Leaf Litter / Sphagnum
Amphibia Pseudotriton montanus Mud Salamander X X Muck Areas Adjacent to Streams, Swamps, and Pools
Amphibia Pseudotriton ruber Red Salamander X X Small Stream / Moving Permanent Water and Adjacent Areas with Debris
Amphibia plethodon cylindraceus White-spotted Slimy Salamander sdr X Moist Shaded Hardwoods - Fallen Hardwood Logs - Leaf Litter - Organic Soil
Amphibia plethodon chlorobryonis Atlantic Coast Slimy Salamander X X Moist Shaded Hardwoods - Fallen Hardwood Logs - Leaf Litter - Organic Soil
Amphibia notophthalmus viridescens viridescens Red-spotted Newt X X Ponds, Lakes, Upland Pools, and Sluggish Streams - Moist Woodlands
Amphibia notophthalmus viridescens dorsalis Broken-striped Newt X X Ponds, Lakes, Upland Pools, and Sluggish Streams - Moist Woodlands

Reptilia Alligator mississippiensis American Alligator sdr X X Aquatic and Edge Habitat

Reptilia Anolis carolinesis Green Anole X X Various Terrestrial Habitats - Escape Cover - Coarse Woody Debris
Reptilia Sceloporus undulatus Northern Fence Lizard X X Dry Habitats with Sun Exposure - Escape Cover - Coarse Woody Debris
Reptilia Ophisaurus attenuatus Slender Glass Lizard sdr X X Open Habitats - Edge - Escape Cover - Coarse Woody Debris
Reptilia Ophisaurus mimicus Mimic Glass Lizard sdr X Open Canopy Pine Forests - Ground Litter - Friable Soils
Reptilia Ophisaurus ventralis Eastern Glass Lizard X X Mesic / Aquatic Margin Habitats - Cover - Coarse Woody Debris - Friable Soils
Reptilia Cnemidophorus sexlineatus Six-lined Racerunner X X Dry Habitats -Sun Exposure - Cover - Coarse Woody Debris - Friable Soils
Reptilia Eumeces fasciatus Five-lined Skink X X Mesic Habitats Near Water - Escape Cover - Coarse Woody Debris
Reptilia Eumeces inexpectatus Southeastern Five-lined Skink X X Dry Habitats - Escape Cover - Coarse Woody Debris
Reptilia Eumeces laticeps Broadhead Skink X X Moist Woodlands - Large Spreading Trees - Snags - Cover - Coarse Woody Debris
Reptilia Eumeces lateralis Ground Skink X X Various Dry to Mesic Habitats - Cover - Leaf Litter - Coarse Woody Debris

Reptilia Nerodia erythrogaster Redbelly Water Snake X X Sluggish Water Habitat - Low Overhanging Trees - Coarse Woody Debris
Reptilia Nerodia fasciata Banded Water Snake X X Hydric Habitats - Abundant Shrub / Grass /  Coarse Woody Debris
Reptilia Nerodia sipedon Northern Water Snake sdr X X Hydric Habitats - Abundant Shrub / Grass /  Coarse Woody Debris
Reptilia Nerodia taxispilota Brown Water Snake X X Sluggish Water Habitat - Low Overhanging Trees - Coarse Woody Debris  
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Reptilia Regina rigida Glossy Crayfish Snake sdr X X Non-flowing Hydric Habitats - Abundant Aquatic Veg  - Coarse Woody Debris
Reptilia Regina septemvittata Queen Snake X X Riverine Habitat - Shrubs and Overhanging Branches - Coarse Woody Debris
Reptilia Virginia striatula Rough Earth Snake sdr X X Various Moist Habitats - Escape Cover - Coarse Woody Debris
Reptilia Virginia valeriae Smooth Earth Snake sdr X X Deciduous Forest - Edge - Cover - Leaf Litter - Coarse Woody Debris
Reptilia Storeria dekayi Brown Snake sdr X X Various Moist Habitats - Escape Cover - Coarse Woody Debris
Reptilia Storeria occipitomaculata Redbelly Snake X X Mesic Forest - Edge - Escape Cover - Coarse Woody Debris
Reptilia Seminatrix pygaea Black Swamp Snake sdr X X Hydric Habitats - Dense Vegetation - Submersed Logs - Coarse Woody Debris

Reptilia Thamnophis sauritus Eastern Ribbon Snake X X Mesic to Hydric Marshy Habitats  - Streams - Coarse Woody Debris
Reptilia Thamnophis sirtalis Eastern Garter Snake X X Woodland Clearings - Escape Cover - Coarse Woody Debris

Reptilia Carphophis amoenus Worm Snake X X Mesic Hardwood - Edge - Abundant Leaf Litter / Humus - Coarse Woody Debris
Reptilia Diadophis punctatus Ringneck Snake X X Mesic Forest - Edge - Escape Cover - Coarse Woody Debris
Reptilia Rhadinaea flavilata Pine Woods Snake sdr X X Mesic Forest - Edge - Escape Cover - Coarse Woody Debris
Reptilia Opheodrys aestivus Rough Green Snake X X Open Forests - Edge - Abundant Shrubs / Vines

Reptilia Heterodon simus Southern Hognose Snake sdr X X Sandy Open Habitats - Escape Cover - Coarse Woody Debris - Toads
Reptilia Heterodon platyrhinos Eastern Hognose Snake X X Sandy Open Habitats - Escape Cover - Coarse Woody Debris - Toads

Reptilia Farancia abacura Mud Snake X X Sluggish Muddy Bottom Creeks - Dense Vegetation - Submersed Logs / Debris
Reptilia Farancia erytrogramma Rainbow Snake X X Large Streams and Swamps - Submersed Logs / Debris - Eels / Sirens
Reptilia Coluber constrictor Black Racer X X Various Open Habitats - Escape Cover - Coarse Woody Debris
Reptilia Masticophis flagellum Eastern Coachwhip sdr X X Sandy Open Grasslands - Thick Clumped Vegetation for Escape Cover

Reptilia Pituophis melanoleucus Northern Pine Snake sdr X X Large Tracts of Sandy Open Habitats - Escape Cover - Coarse Woody Debris

Reptilia Elaphe guttata Corn Snake X X Various Open Woodlands - Escape Cover - Abundant Coarse Woody Debris
Reptilia Elaphe obsoleta Rat Snake X X Forest and Mixed Habitats - Escape Cover - Coarse Woody Debris

Reptilia Cemophora coccinea Scarlet Snake X X Well Drained Sandy Habitats - Escape Cover - Coarse Woody Debris
Reptilia Lampropeltis calligaster Mole Kingsnake X X Various Dry Open Habitats - Friable Soil - Escape Cover - Coarse Woody Debris
Reptilia Lampropeltis getulus Eastern Kingsnake X X Various Open Canopy Woods / Fields Near Water - Cover - Coarse Woody Debris
Reptilia Lampropeltis triangulum elapsoi Scarlet Kingsnake X X Pine / Pine Scrub Oak Forests - Loose Bark - Coarse Woody Debris

Reptilia Tentilla coronata Southeastern Crowned Snake X X Sandy Open Habitats - Friable Soil - Escape Cover - Coarse Woody Debris

Reptilia Micrurus fulvius Eastern Coral Snake sdr X X Sandy Open Habitats - Friable Soil - Escape Cover - Coarse Woody Debris

Reptilia Agkistrodon contortrix Copperhead X X Forests - Escape Cover - Coarse Woody Debris
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Reptilia Agkistrodon piscivorus Cottonmouth X X Hydric Habitats - Dense Vegetation - Submersed Logs - Coarse Woody Debris
Reptilia Crotalus adamanteus Eastern Diamondback Rattlesnake sdr X X Dry Sandhill Habitats Near Gum Ponds - Escape Cover - Coarse Woody Debris
Reptilia Crotalus horridus Timber Rattlesnake X X Forests - Scrub / Shrub - Escape Cover - Coarse Woody Debris
Reptilia Sistrurus miliarius Pigmy Rattlesnake X X Various Forested Habitats - Escape Cover - Coarse Woody Debris

Reptilia Terrapene carolina Eastern Box Turtle X X Mesic Forests - Floodplains - Open Grassy Sites - Mesic Upland Sites - Egglaying

Reptilia Pseudemys concinna River Cooter X X Rivers / Impoundments - Aquatic Veg - Basking Logs - Sandy Sites - Egglaying
Reptilia Pseudemys floridana Florida Cooter sdr X Sluggish Water / Ponds w/ Veg - Basking Logs - Sandy Sites - Egglaying
Reptilia Chrysemys picta Painted Turtle X X Quiet Shallow Water with Dense Vegetation - Lake / Pond Edges - Basking Logs
Reptilia Trachemys scripta Yellowbelly Slider X X Quiet Shallow Water with Dense Vegetation - Lake / Pond Edges - Basking Logs
Reptilia Clemmys guttata Spotted Turtle X X Marshy Areas - Swamps - Shallow Streams - Well-drained Sites for Egglaying
Reptilia Deirochelys reticularia Chicken Turtle X X Still Shallow Water - Ponds / Borrow Pits in Pine Savannas - Sandy Sites for Egglaying

Reptilia Kinostemon subrubrum Eastern Mud Turtle X X Shallow & Vernal Woodland Pools-Streams-Pond Edges-Mesic/Upland Sites Egglaying
Reptilia Kinostemon bauri Striped Mud Turtle sdr Soft Bottom - Shallow Woodland Ponds - Streams - Swamps - Cypress Ponds
Reptilia Stemotherus odoratus Eastern Musk Turtle X X Shallow Water w/ Debris-Swamps/Streams/Ponds/Lakes-Mesic/Upland Sites Egglaying

Reptilia Chelydra serpentina Snapping Turtle X X Perm Ponds / Lakes w/ Soft Bottoms, Abundant Veg Debris - Sandy Sites - Egglaying
Reptilia Apalone spiniferus (aspera) Gulf Coast Spiny Sotshell sdr X X Large Streams & Ponds / Lakes w/ Muddy Sandy Bottoms - Sandy Sites - Egglaying

Mammalia Odocoileus virginianus White-tailed Deer X X Broken Mixed Forests - Hardwoods - Fields - Edge - Dense Vegetation

Mammalia Ursus americanus Black Bear sdr X X Swamps - Oak-hickory & Mixed Hardwoods

Mammalia Canis latrans Coyote sdr X X Grasslands,  Open Woodlands, Brush
Mammalia Urocyon cinereoargenteus Gray Fox X X Woodlands - Fields - Edge - Early successional woodland
Mammalia Vulpes fulva Red Fox X X Mixture Woods & open - Fields - Edge

Mammalia Felis concolor Eastern Cougar sdr X X Dependent on Deer - Oak Stands - Swamps - Edge
Mammalia Lynx rufus Bobcat X X Swamps - Forest - Fields - Thickets - Early succession

Mammalia Lutra canadensis River Otter X X Waterways - Lakes - Adjacent Riparian Habitat
Mammalia Mustela frenata Longtail Weasel sdr X X Brush - Woodlands - Fields - Edge - Water Source
Mammalia Mustela vison Mink sdr X X Wetlands - Swamps - Marshes - Banks of Water Sources
Mammalia Mephitis mephitis Striped Skunk sdr X X Upland Woods - Brush - Fields(mix)
Mammalia Spilogale putorius Spotted Skunk sdr X Mountain Open Woods - Rock Outcrops - Farms - Fields - Brush
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Mammalia Procyon Iotor Racoon X X Hardwood areas along streams & lake borders

Mammalia Tadarida brasiliensis Brazilian Free-tailed Bat sdr X X Roost: caves, buildings, structures - Feed over Open Water
Mammalia Myotis lucifugus Little Brown Myotis sdr X Roost: caves, summer buildings, hollow trees - Feed over water, broken forest
Mammalia Myotis austroriparius Southeastern Bat sdr X X Roost: summer caves, winter buildings, hollow trees, sewers - Feed near water
Mammalia Myotis septentrionalis Northern Bat sdr X Roost: night caves / mines, day buildings, hollow trees in heavily forested areas
Mammalia Eptesicus fuscus Big Brown Bat sdr X X Roost: buildings, hollow trees, caves - feeds streams, fields, broken forest
Mammalia Lasionycteris noctivagans Silver-haired Bat sdr X X Roost: empty woodpecker holes, bark, near water - feed forest pond / streams
Mammalia Lasiurus borealis Red Bat sdr X X Roost: trees / shrubs near fields / water - Feeds high:pond, stream, forest
Mammalia Lasiurus cinereus Hoary Bat sdr X X Roost: caves, buildings, structures - Feed over Open Water
Mammalia Lasiurus seminolus Seminole Bat sdr X X Roost: caves, buildings, structures - Feed over Open Water
Mammalia Nicticeius humeralis Evening Bat sdr X X Roost: caves, buildings, structures - Feed over Open Water
Mammalia Pipistrellus subflavus Eastern Pipistrel sdr X X Roost: caves, buildings, structures - Feed over Open Water
Mammalia Corynorhinus ratinesquii Refinesque's Big-eared Bat sdr X X Roost: caves, buildings, structures - Feed over Open Water

Mammalia Codylura cristata perva Star-nosed Mole X X Low wet ground near lakes & streams - Swamps
Mammalia Scalopus acquaticus Eastern Mole X X Grassy Fields - Well-drained sandy loam soils - Broken Forests
Mammalia Blarina brevicauda Northern Shortail Shrew X X Forest - Grasslands - Especially where thick layer of leaf litter
Mammalia Blarina carilinensis Southern Shortail Shrew sdr X X Foests with leaf litter preferred - Fields - Marshes
Mammalia Sorex longirostris Southeastern Shrew X X Damp Fields - Canebrakes - Thickets - Lowland Forests
Mammalia Cryptotis parva Least Shrew sdr X X Grassy Fields - Brush - Marshes

Mammalia Sylvilagus equaticus Swamp Rabbit X X Swamps - Marshes - Wet Bottomland - Cane
Mammalia Sylvilagus floridanus Eastern Cottontail X X Brush - Briars - Successional - Edge - Escape - Shrubby - Old Fields
Mammalia Sylvilagus palustris Marsh Rabbit sdr X X Marshes - Wooded Swamps 

Mammalia Didelphis marsupialis Opossum X X Hardwood Bottomland - Near Water - Woodlands with Fields

Mammalia Castor canadensis Beaver X X Hardwood Streams - Poplar, Birch,  Maple, Willow

Mammalia Zapus hudsonius Meadow Jumping Mouse sdr X X Moist Fields - Brush - Near Water
Mammalia Sigmodon hispidus Hispid Cotton Rat X X Fields - Tall Grass - Weedy
Mammalia Peromyscus gossypinus Cotton Mouse sdr X X Lowland Hardwoods - Cane - Cypress Swamps
Mammalia Peromyscus leucopus White Footed Mouse X X Hardwood Forests - Marshes  - Canebrakes - Brush
Mammalia Peromyscus nuttalli Golden Mouse sdr X X Moist Woodlands - Canebrakes - Honeysuckle - Greenbrier - Grape
Mammalia Peromyscus polionotus Oldfield Mouse sdr X X Sandy Fallow Fields
Mammalia Reithrodontomys humulis Eastern Harvest Mouse sdr X X Broomsedge Fields - Grain Fields

Mammalia Ondatra zibethica Muskrat sdr X X Marshes - Ponds - Streams - Cattails, rushes, water lillies
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Fort Bragg Biologists's Checklist - 1 Mar 00 Fort Bragg
Suspected Abundance Occurance
 Common Rare Confirmed Unk

Class Genus Species Common Name Unc Unlikely Suspected Key Habitat Requirements

Mammalia Oryzomys palustris Rice Rat sdr X X Marshes - Upland Grasses Near Marshes

Mammalia Microtus pennsylvanicus Meadow Vole sdr X X Damp Meadows - Grassy Fields - Orchards - Coastal Marshes
Mammalia Pitymys pinetorum Pine Vole sdr X Old Fields - Forests with leaf litter or dense vegetation - Well Drained Soils

Mammalia Mus musculus House Mouse X X Buildings - Overgrown Fields
Mammalia Rattus norveginus Norway Rat X X Buildings - Sewers -  Fields
Mammalia Rattus rattus Black Rat X X Trees - Shrubs - Vines - Buildings - Seaports

Mammalia Glaucomys volans Southern Flying Squirrel X X Mature Hardwood Forest - Mature Conifer / Hardwood Forest - Cavity Trees
Mammalia Sciurus carolinensis Eastern Gray Squirrel X X Hardwood Forests with Mast - River Bottomland
Mammalia Sciurus niger Eastern Fox Squirrel X X Mature, Open Longleaf Pine / Oak - Swamp Edges
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Fort Bragg Biologists's Checklist - 1 Mar 00

Status
Class Genus Species Common Name NC US Key Habitat Requirements Notes or Area / Special Requirements

Insecta Mayfly Ephemerelian Agro Agro Ephemerelian Mayfly SR FSC Lower Little River, Drowning Creek, Lumber River

Insecta Caddisfly Psilotreta labida Psilotreta labida(a Caddisfly) SR Drowning Creek

Insecta Dragonfly Gomphus parvidens carolinus Sandhills Clubtail SR FSC Small Sprinfed Streams Montgomery, Moore County

Insecta Moth Agrolis sp1 nr buchholzi Agrolis sp1 nr buchholzi (a Dart Moth) SR Flatwoods and Sandhills with Pixie Moss Hoke County
Insecta Moth Euagrotis lubricans Slippery Dart Moth SR Savannahs and Flatwoods Moore County
Insecta Moth Gabara pulverosalis Gabara pulverosalis (an Owlet Moth) SR Savannahs Moore County

Insecta Butterfly Amblyscirtes alternata DuskyRoadside Skipper SR Open Pine Woods - Savannahs / Host unk. Presumably grasses Moore, Cumberland, Richmond, Scotland Counties
Insecta Butterfly Amblyscirtes reversa Reversed Roadside Skipper SR Open Pine Woods - Savannahs - Pocosin Borders / Host Arundinaria(Cane) Moore, Cumberland, Richmond, Scotland, Hoke Counties
Insecta Butterfly Atrytone arogos arogos Arogos Skipper SR FSC Open Pine Woods - Savannahs - Undisturbed Grasslands/Host Calamovilla(pinebarrens sandreed) Moore, Cumberland, Richmond, Scotland, Hoke Counties
Insecta Butterfly Caliphelis virginiaensis Little Metalmark SR Open Pine Woods - Savannahs - Flatwoods / Host Cirsium horridulum(Thistle) Moore, Richmond Counties
Insecta Butterfly Erynnis martialis Mottled Duskywing SR Upland Woods - Wooded Edges / Host Ceonothus americanus (New Jersey Tea) Moore, Cumberland Counties
Insecta Butterfly Euphyes bimacula Two-spotted Skipper SR Marshes - Wet Savannahs - Wet Powerline Clearings / Host Carex (sedges) Harnett, Moore Counties
Insecta Butterfly Fixsenia favonius ontario Southern Hairstreak SR Oak Dominate Woods - Dry Sites / Host Quercus (Oaks) Moore, Cumberland, Richmond Counties
Insecta Butterfly Hesperia attalus slossonae Dotted Skipper SR Open Pine Woodlands - Grassy Fields in Sandhills / Host grasses Moore, Cumberland, Richmond, Scotland, Hoke Counties
Insecta Butterfly Hesperia meskel Meske's Skipper SR Open Pine Woodlands - in Sandhills / Host grasses Moore, Cumberland, Richmond, Scotland, Hoke Counties
Insecta Butterfly Incisalia irus Frosted Elfin SR Open Woods and borders - Usually Dry / Host Lupinus (Lupines) and Baptisia (Indigos) Moore, Cumberland, Richmond, Scotland Counties
Insecta Butterfly Mitoura helle Hessel's Hairstreak SR Atlantic White Cedar Swamps / Host Chamaecyparis Thyoides (Atl White Cedar) Moore, Cumberland, Richmond, Hoke Counties
Insecta Butterfly Amblyscirtes alternata Saint Francis'Satyr SR E Boggy Areas - Overgrown Beaver Ponds - Pocosin Margins w/Host endemic sedges Cumberland, Hoke Counties
Insecta Butterfly Amblyscirtes alternata Edward's Hairstreak SR Scrubby or Xeric Oak Woods / Host Scrub Species of Quercus (oaks) Moore, Cumberland Counties
Insecta Butterfly Amblyscirtes alternata King's Hairstreak SR Forests - Often Moist - Near Host Symplocos (sweetleaf) Moore, Cumberland, Richmond Counties

Insecta Grasshopper Eotettix pusillus Little Eastern Grasshopper SR Sandhills - Wet Swales(?)
Insecta Grasshopper Melanoplus engustipennis impiger Narrow-winged Melanoplus SR Sandhills
Insecta Grasshopper Melanoplus nubilus M. nublis (a short-winged Melanoplus) SR Flatwoods - Savannahs - Sandhills

Insecta Katydid Montezumina modesta Montezuma Katydid SR Pinewoods and Other Habitats
Insecta True Bugs Chlorochroa dismalia Dismal Swamp Green Stink Bug SR FSC Swamps - Bottomlands - Flatwoods Harnett County

Bivalvia Alasmidonta undulata Triangle Floater T Most River Systems in Piedmont and Coastal Plain Harnett, Moore Counties
Bivalvia Elliptio folliculata Pod Lance SC Lower Coastal Plain Cumberland, Harnett Counties
Bivalvia Elliptio marsupiobesa Cape Fear Spike T(PSC) Cape Fear River in Cumberland and Bladen Counties Cumberland County
Bivalvia Elliptio roanokensis Roanoke Slabshell T Cape Fear North to Roanoke River Systems Cumberland, Harnett Counties
Bivalvia Fusconaia masoni Atlantic Pigtoe T(PE) FSC Most Atlantic Drainages in lower Piedmont and Coastal Plain Cumberland, Harnett, Moore Counties
Bivalvia Lampsillis cariosa Yellow Lampmussel T(PE) FSC Many River Systems Near the Fall Line Cumberland, Harnett, Moore Counties
Bivalvia Villosa constricta Notched Rainbow SR(PSC) Most Atlantic Drainages - mainly in lower Piedmont Cumberland County
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Fort Bragg Biologists's Checklist - 1 Mar 00 Fort Bragg Occurance Endemic to Cape
Fishes Fear, Lumber

Confirmed* and / or
Habitat Waccamaw Status Mgt Tolerance Trophic Guild

Class Genus Species Common Name Found*** Probability Drainages NC US Plan Rating## of Adults ### Habitats

Amblyopsidae Chologaster comula Swampfish very high N 1 Intermediate Insectivore E, L, N

Amildae Amia calva Bowfin X Lake/stream N 1 Intermediate piscivore E, K, N

Aphredoderidae Anguilla rostrata American Eel X stream N 1 Intermediate Insectivore N, P, W

Aphredoderidae Aphredoderus sayanus Pirate perch X Lake/stream N 1 Intermediate Insectivore E, N, P

Catostomidae Carpiodes velifer Highfin carpsucker very low P & A SC 4 Intermediate Insectivore B, K,O
Catostomidae Erimyzon oblongus Creek carpsucker X stream N 1 Intermediate omnivore B, E, N, P
Catostomidae Erimyzon sucetta Lake carpsucker X Lake/stream N 1 Intermediate Insectivore E, O, P
Catostomidae Minytrema melanops Spotted sucker X Lake N 1 Intermediate Insectivore B, C, G, K, Q
Catostomidae Moxostoma anisurum Silver Redhorse very high N 1 Intermediate Insectivore B, S
Catostomidae Moxostoma macrolepidotum Shorthead Redhorse very low N 1 Intermediate Insectivore B, S
Catostomidae Moxostoma pappillosum Suckermouth Redhorse low N 1 Intermediate Insectivore B, S
Catostomidae Moxostoma robustum Robust Redhorse very high N SC SC 4 Intermediate Insectivore B, S

Centrarchidae Acantharchus pomolis Mud sunfish X stream N 1 Intermediate Insectivore E, L, N, P
Centrarchidae Centrarchus macropterus Flier X Lake N 1 Intermediate Insectivore E, L
Centrarchidae Enneacanthus chaetodon Blackbanded sunfish X Lake/stream N 1 Intermediate Insectivore E, L, N, P
Centrarchidae Enneacanthus gloriosus Bluespotted sunfish X Lake/stream N 1 Intermediate Insectivore E, N, P
Centrarchidae Enneacanthus obesus Banded sunfish X Lake N 1 Intermediate Insectivore E, N, P
Centrarchidae Lepomis auritus Redbreast sunfish X Lake/stream N & I 2 Intermediate Insectivore B, C, D, O
Centrarchidae Lepomis cyanellus Green sunfish X Lake N -1 tolerant Insectivore B, C, D, E
Centrarchidae Lepomis gibbosus Pumpkinseed X Lake N 2 Intermediate Insectivore E, N
Centrarchidae Lepomis gulosus Warmouth X Lake/stream N 2 Intermediate Insectivore E, N, P
Centrarchidae Lepomis macrochirus Bluegil X Lake/stream N & I 3 Intermediate Insectivore E, N
Centrarchidae Lepomis marginatus Dollar sunfish X Lake/stream N 1 Intermediate Insectivore E, N, P
Centrarchidae Lepomis microlophus Redear sunfish X Lake Q & I 3 Intermediate Insectivore E, N
Centrarchidae Lepomis punctatus Spotted sunfish X stream N 1 Intermediate Insectivore E, N
Centrarchidae Micropterus punctulatus Spotted bass high I & A 2 Intermediate piscivore B, C, D
Centrarchidae Micropterus salmoides Largemouth bass X Lake/stream P & I 3 Intermediate piscivore E, N, U
Centrarchidae Pomoxis annularis White Crappie very low I & A 2 Intermediate piscivore E, N, U
Centrarchidae Pomoxis nigromaculatus Black Crappie X Lake N 2 Intermediate piscivore E, N, U

Characidae Colossoma species Pacu X # Lake I -1 unlisted unlisted unknown
Cichlidae Astronotus ocellatus Red oscar X # Lake I -1 unlisted unlisted unknown

Clupeidae Alosa aestivalis Blueback herring very low N & I & A 1 Intermediate Insectivore A, B, C, D, V
Clupeidae Alosa mediocris Hickory shad low N 2 Intermediate Insectivore A, B, C, D, V
Clupeidae Alosa sapidissima American shad low N & I 2 Intermediate Insectivore A, B, C, D, V
Clupeidae Dorosoma cepedianum Gizzard shad medium N 1 Intermediate planktivore E, F, J
Clupeidae Dorosoma pretenense Threadfin shad very low I & A 1 Intermediate planktivore E, F, J

Cyprinidae Carassius auratus Goldfish X Lake I -1 tolerant omnivore E, M, P
Cyprinidae Clinostomus funduloides Rosyside dace medium N 1 Intermediate specialized Insectivore A, B, I, K
Cyprinidae Ctenopharyngodon idella Grass carp X Lake I 3 unlisted unlisted (herbivore) E, N
Cyprinidae Cyprinelle (Notropis) analostana Satinfin shiner very high N 1 Intermediate Insectivore B, C, G,T
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Fort Bragg Biologists's Checklist - 1 Mar 00 Fort Bragg Occurance Endemic to Cape

Fishes Fear, Lumber
Confirmed* and / or

Habitat Waccamaw Status Mgt Tolerance Trophic Guild
Class Genus Species Common Name Found*** Probability Drainages NC US Plan Rating## of Adults ### Habitats
Cyprinidae Cyprinella (Notropis) nivea Whitefin shiner high N 1 intolerant insectivore B, C, H, Q
Cyprinidae Cyprinella  zanema (pop2) Santee (Cape Fear) chub Very high N SC 4 intolerant insectivore B, C, R
Cyprinidae Cyprinus carpio Common carp Very low I -1 tolerant omnivore E, N, P
Cyprinidae Hybognathus regius Eastern silvery minnow Low N 1 intermediate herbivore B, E, N, P
Cyprinidae Luxilus (Notropis) albeolus White shiner high N & A 1 intermediate insectivore B, I, S
Cyprinidae Nocomis leptocephalus Bluehead chub Very high N 1 intermediate omnivore B, H, K, Q, S
Cyprinidae Notemigonus crysoleucas Golden shiner X lake N 1 intermediate omnivore E, N, P
Cyprinidae Notropis allipinnis Highfin shiner Low N 1 intermediate specialized insectivore A, B, G, O, T
Cyprinidae Notropis amoenus Comely shiner Very high N & A 1 intolerant specialized insectivore A, B, G, O, T
Cyprinidae Notropis chalybaeus Ironcolor shiner Very high N 1 intolerant specialized insectivore A, B, G, O, T
Cyprinidae Notropis cummingsae Dusky shiner X lake / stream N 1 intermediate specialized insectivore A, B, G, O, T
Cyprinidae Notropis hudsonius Spottail shiner Very high N 1 intolerant omnivore A, B, G, O, T
Cyprinidae Notropis petersoni Coastal shiner Very high N 1 intermediate specialized insectivore A, B, G, O, T
Cyprinidae Notropis procne Swallowtail shiner Very low N & A 1 intermediate specialized insectivore A, B, G, O, T
Cyprinidae Notropis scepticus Sandbar shiner Very high N 1 intermediate specialized insectivore A, B, G, O, T
Cyprinidae Semotilus atromaculatus Creek chub Very high N 1 intermediate omnivore B, Q, S
Cyprinidae Semotilus lumbee Sandhills chub X stream N SC 4 intolerant insectivore A, Q

Elassomatidae Elassoma evergladei Everglades pygmy sunfish Very low N 1 intermediate insectivore E, L, N
Elassomatidae Elassoma zonatum Banded pygmy sunfish X stream N 1 intermediate insectivore E, L, N

Esocidae Esox americanus americanus Redfin pickerel X lake / stream N 1 intermediate piscivore A, E, L, N
Esocidae Esox niger Chain pickerel X lake / stream N 2 intermediate piscivore B, E, N, U

Fundulidae Fundulus lineolatus Lined topminnow X lake / stream N 1 intermediate insectivore E, K, L, N
Fundulidae Fundulus rathbuni Speckled killfish high N 1 intermediate insectivore E, P

Ictaluridae Ameiurus brunneus Snail bullhead X stream N 1 intermediate insectivore B, H, I, S
Ictaluridae Ameiurus catus White catfish X lake N tolerant piscivore C, D, E
Ictaluridae Ameiurus natalis Yellow bullhead X lake / stream N 1 tolerant insectivore E, P
Ictaluridae Ameiurus nebulosus Brown bullhead X lake N 1 tolerant insectivore E, N, P
Ictaluridae Ameiurus platycephalus Flat bullhead high N 1 tolerant insectivore E, P, T
Ictaluridae Ictalurus furcatus Blue catfish Low I & A 2 intermediate piscivore C, D, E, F, J, O
Ictaluridae Ictalurus punctatus Channel catfish X lake P & I 3 intermediate insectivore C, D, E, P
Ictaluridae Noturus gyrinus Tadpole madtom X stream N 1 intermediate insectivore A, B, E, F, P, S
Ictaluridae Noturus Insignus Margined madtom X stream N 1 intermediate insectivore A, B, E, F, P, S
Ictaluridae Noturus new species Broadtail madtom Low N SC 4 intolerant insectivore A, B, E, F, P, S
Ictaluridae Pylodictis olivaris Flathead catfish high I & A 3 intermediate piscivore D, E, U

Lepisosteidae Lepisosteus osseus Longnose gar Low N 1 intermediate piscivore E, J, N

Moronidae Morone americana White perch medium N 2 intermediate piscivore C, D, J, W
Moronidae Morone saxatilis Striped Bass Low N & I 2 intermediate piscivore D, E, J
Moronidae Morone saxatilis x chrysops Hybrid striped Bass Very low I 2 intermediate piscivore D, E, J

Percidae Etheostoma flabellare Fantail darter X stream N 1 intermediate specialized insectivore A, B, H, S
Percidae Etheostoma fusiforme Swamp Darter X lake N 1 intermediate specialized insectivore E, N, P
Percidae Etheostoma mariae Pinewoods darter Very high N SC 4 intolerant specialized insectivore A, F, N, Q
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Fort Bragg Biologists's Checklist - 1 Mar 00 Fort Bragg Occurance Endemic to Cape

Fishes Fear, Lumber

Confirmed* and / or

Habitat Waccamaw Status Mgt Tolerance Trophic Guild
Class Genus Species Common Name Found*** Probability Drainages NC US Plan Rating## of Adults ### Habitats

Percidae Etheostoma olmstedi Tessellated darter X Lake / stream N 1 intermediate specialized insectivore B, C, G, P
Percidae Etheostoma serrifer Sawcheek darter X Lake / stream N 1 intolerant specialized insectivore A, N, Q
Percidae Perca flavescens Yellow perch X Lake Q & I 2 intermediate piscivore E, N
Percidae Percina crassa Piedmont darter X Stream N 1 intolerant specialized insectivore A, B, C, H, K, S

Petromyzontidae Petromyzon marinus Sea lamprey X medium N 1 intermediate parasite B, C, D, V

Poecilidae Gambusia holbrooki Eastern mosquitofish X Lake / stream N 1 tolerant insectivore E, N, P
Umbridae Umbra pygmaea Eastern mudminnow X Lake / stream N 1 intermediate insectivore E, N, P, U

* Possiblity based on if fish is found in other areas of the Cape Fear, Lumber, and Waccamaw grainages but has not been documented on Fort Bragg (Menhinick, E.F. 1991. The Freshwater Fishes of North Carolina.)
** Possbility  based on if fish has been found on Fort Bragg / Camp Mackall in the past (Menhinick, E.F. 1991. The Freshwater Fishes of North Carolina.)
***Positive identification since 1995 (by H.E. Hottell and J.K. Stiras)
# Not listed in Menhinick, E.F. 1991. The Freshwater Fishes of North Carolina. Most likely released after outgrowin aquaria
## Tolerance rating based on North Carolina Index of Biotic Integrity  (Standard Operating Procedures Biological Monitoring. 1997. North Carolina Department of Environment, Health, and Natural Resources. )
### Trophic guild of adults rating based on North Carolina Index of Biotic Integrity  (Standard Operating Procedures Biological Monitoring. 1997. North Carolina Department of Environment, Health, and Natural Resources. )
^ Hybrid striped bass were once stocked in Kiest Lake ( 7 July 1982 ), spawning and migration unlikely

ENDEMIC TO CAPE FEAR, LUMBER, AND/OR WACCAMAW DRAINAGES KEY (Menhinick, E.F. 1991. The Freshwater Fishes of North Carolina.)
N = Native
I = Introduced
A = Absent from Fort Bragg and/or Camp Mackall Habitat Key
P = Probably Introduced A = small/shallow creeks M = warm water
Q = Regarded as native but possibly introduced B = small rivers/large creeks N = abundant vegetation

C = medium sized rivers O = sand substrate
Status Key D = large rivers P = mud/sand substrate

SC = Species of special concern E = calm/slow water Q = sand/gravel substrate
F = turbulent water R = sand/rock substrate

MANAGEMENT PLAN Key (If already found on Fort Bragg/Camp Mackall, or if found in future.) G = runs and pools S = rock/gravel substrate
-1 = Iradicate if possible H = runs and riffles T = rocky substrate
 1 = No special management action  I = flowing pools U = woody debris
 2 = Manage for fisheries J = open water V = anadromous
 3 = Manage for fisheries or vegetation management, situational stocking K = clear/clean water W = caladromous
 4 = Special conservation management L = acidic water
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Fort Bragg Unusual or Rare Wildlife Sighting

Required Information:

Species:

Date: Time:

Observer(s): Name Phone Number

Recorder:

Observer's Certainty of Identification (circle) <50% 50% 80% 95% 99% 100%

Recorder's Confidence in Identification (circle) <50% 50% 80% 95%+

Location: (Grid Coordinate;Training Area/Firebreak/Distance from Landmark; RCW cluster reference….)

Sighting Details: (Field marks observed, duration of observation, track measurements, habitat or behavioral cues…)

Breeding Evidence:

Photo Taken
Plaster Cast Taken
Specimen collected(must comply with state and federal laws)
Specimen disposition

Additional Information:

Weather Conditions: Temperature Humidity Wind Cloud Cover

Habitat: Upland Pines Scrub/Shrub Wildlife Opening
Upland Mix Pine Plantation Drop Zone
Upland Hardwoods Drain Habitat Lake
Flatwoods Hardwood Bottomland Cantonement

*Habitat Feature Values: (circle)

Bare Shrubs Overstory
Ground Litter Grass Vines 0-1m 1-2m 2-5m MidstoryHardwood Pine
L   M   H L   M   H L   M   H L   M   H L   M   H L   M   H L   M   H L   M   H L   M   H L   M   H

Habitat Description:

Fire History of Site:

Other Information:

Observer request copies of similar sightings:
Reporter request copies of similar sightings:

Return completed reports to: Wildlife Branch, PWBC, Fort Bragg, NC 28310    Fax (910)396-9474
or call (910) 396-7506 ext 111
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APPENDIX 7.2.1: Area Acreages and Hunter Capacities 
 

 
 

Area 
 

Acres 
 
Approx. 
Hunter 

Capacity 

 
Area 

 
Acres 

 
Approx. 
Hunter 

Capacity 

 
Area 

 
Acres 

 
Approx. 
Hunter 

Capacity 
 

A 
 

464 
 

 
 

HH4 
 

698 
 

6 
 

P2 
 

784 
 

8 
 

AA1 
 

1,534 
 

12 
 

II1 
 

807 
 

7 
 

POPE 
 

1,719 
 

 
 

AA2 
 

2,898 
 

13 
 

II2 
 

1,547 
 

12 
 

PP 
 

935 
 

12 
 

ASP* 
 

1,183 
 

8 
 

II3 
 

579 
 

6 
 

Q1 
 

557 
 

9 
 

B 
 

435 
 

 
 

II4* 
 

645 
 

5 
 

Q2 
 

1,419 
 

10 
 

BB1 
 

666 
 

4 
 

J 
 

1,946 
 

 
 

QQ** 
 

1,666 
 

15 
 

BB2 
 

597 
 

5 
 

JJ 
 

884 
 

15 
 

R 
 

901 
 

15 
 

BB3 
 

1,460 
 

17 
 

JSOC 
 

1,174 
 

 
 

RR** 
 

1,523 
 

19 
 

C 
 

142 
 

 
 

K 
 

1,859 
 

15 
 

S1 
 

476 
 

5 
 

CC1 
 

1,547 
 

18 
 

L1 
 

700 
 

8 
 

S2 
 

786 
 

10 
 

CC2 
 

1,627 
 

12 
 

L2 
 

799 
 

8 
 

S3 
 

917 
 

10 
 
COLEMAN 

 
13,133 

 
 

 
M1 

 
1,066 

 
11 

 
SAAF 

 
493 

 
 

 
D* 

 
518 

 
5 

 
M2 

 
643 

 
6 

 
SS 

 
1,383 

 
12 

 
DD1 

 
714 

 
7 

 
MACRIDGE 

 
10,432 

 
 

 
T 

 
1,929 

 
18 

 
DD2 

 
1,326 

 
8 

 
MAIN POST 

 
6,847 

 
 

 
TT1 

 
884 

 
10 

 
DD3 

 
2,788 

 
35 

 
MANCHESTER 

 
2,788 

 
 

 
TT2 

 
1,603 

 
15 

 
E* 

 
358 

 
5 

 
MCPHERSON 

 
6,671 

 
 

 
TT3 

 
300 

 
3 

 
EE1 

 
426 

 
6 

 
N1 

 
849 

 
10 

 
U 

 
1,624 

 
18 

 
EE2 

 
1,342 

 
12 

 
N2 

 
1,612 

 
 

 
UU1 

 
1,247 

 
14 

 
EE3 

 
1,389 

 
14 

 
NN 

 
1,828 

 
15 

 
UU2 

 
581 

 
5 

 
F 

 
423 

 
 

 
NTA I 

 
2,484 

 
19 

 
V1 

 
2,010 

 
14 

 
FF1 

 
1,688 

 
15 

 
NTA II 

 
3,577 

 
30 

 
V2 

 
1,100 

 
6 

 
FF2 

 
1,355 

 
15 

 
NTA III 

 
2,642 

 
19 

 
W1 

 
526 

 
8 

 
G 

 
2,410 

 
 

 
NTA IV 

 
3,989 

 
30 

 
W2 

 
1,106 

 
15 
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Area 

 
Acres 

 
Approx. 
Hunter 

Capacity 

 
Area 

 
Acres 

 
Approx. 
Hunter 

Capacity 

 
Area 

 
Acres 

 
Approx. 
Hunter 

Capacity 
 

GG1 
 

1,595 
 

21 
 

NTA V 
 

4,023 
 

 
 

X1 
 

1,557 
 

11 
 

GG2 
 

2,200 
 

21 
 

NTA VI 
 

1,538 
 

 
 

X2 
 

900 
 

8 
 

GG3 
 

933 
 

5 
 

NTA VII 
 

1,994 
 

 
 

Y1 
 

1,058 
 

9 
 

H 
 

1,755 
 

 
 

NTA VIII 
 

2,596 
 

 
 

Y2 
 

647 
 

7 
 

HH1 
 

1,773 
 

15 
 

O 
 

537 
 

5 
 

Y3 
 

413 
 

6 
 

HH2 
 

1,358 
 

15 
 

OO 
 

337 
 

8 
 

Y4 
 

527 
 

8 
 

HH3 
 

778 
 

4 
 

P1 
 

1,068 
 

10 
 

Z1 
 

1,136 
 

10 
 
Unless otherwise posted at the Hunting and Fishing Center, the following areas are 
OFF LIMITS to hunting: Hunting Areas A, B, C, G, H, J, and X; all Impact Areas; 

Main Post Area; and Pope AFB. 

 
Z2 

 
870 

 
10 

* Archery only 
** Shotgun only 
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APPENDIX 7.2.2: Watershed Management Units13 
 

 
 
 
GIS 
Number 

 
Watershed 

 
Size 
(acres) 

 
GIS 
Number 

 
Watershed 

 
Size 
(acres) 

 
1 

 
Not Named 

 
1,660 

 
32 

 
Mill-Deep Creek Confluence 

 
187 

 
2 

 
Gibson Creek 

 
3,018 

 
33 

 
Curley’s Branch 

 
543 

 
3 

 
Boundary Line 

 
883 

 
34 

 
Mill Creek 

 
1,587 

 
4 

 
Cross Creek 

 
3,911 

 
35 

 
Flat Creek 

 
5,047 

 
5 

 
Bonnie Doone 

 
1,127 

 
36 

 
Morrison’s Bridge 

 
620 

 
6 

 
Beaver Creek 

 
3,356 

 
37 

 
Horse Creek 

 
2,297 

 
7 

 
Young Lake 

 
677 

 
38 

 
Recondo 

 
430 

 
8 

 
Tank Creek 

 
4,138 

 
39 

 
James Creek-Little River 
Confluence 

 
987 

 
9 

 
Manchester 

 
641 

 
40 

 
River Bend 

 
888 

 
10 

 
Big Branch 

 
1,185 

 
41 

 
Tuckahoe Creek 

 
4.936 

 
11 

 
Persimmon Creek 

 
302 

 
42 

 
Juniper Creek 

 
8,395 

 
12 

 
Stewart’s Creek 

 
2,554 

 
43 

 
Lower Rockfish 

 
2,402 

 
13 

 
McPherson Creek 

 
3,397 

 
44 

 
Cabin Branch 

 
991 

 
14 

 
Cypress Creek 

 
2,099 

 
45 

 
Field Branch 

 
2,764 

 
15 

 
Sugar Springs 

 
734 

 
46 

 
Gum Branch 

 
2,967 

 
16 

 
Shaw’s Creek 

 
2,146 

 
47 

 
Rockfish-Piney Bottom 
Confluence 

 
1,739 

 
17 

 
Muddy Creek 

 
3,864 

 
48 

 
Calf Branch 

 
1,757 

 
18 

 
Horse’s Head 

 
683 

 
49 

 
Piney Bottom Creek 

 
5,185 

 
19 

 
Hector Creek 

 
3,446 

 
50 

 
Holland Lake 

 
1,257 

 
20 

 
Turkey Creek 

 
2,079 

 
51 

 
Leaning Oak 

 
678 

 
21 

 
Buffalo Creek 

 
475 

 
52 

 
Silver Run 

 
1,102 

 
22 

 
Rebel Run 

 
893 

 
53 

 
Johnson’s Mill Pond 

 
610 
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GIS 
Number 

 
Watershed 

 
Size 
(acres) 

 
GIS 
Number 

 
Watershed 

 
Size 
(acres) 

 
23 

 
Jumping Run Creek 

 
3,236 

 
54 

 
Upper Rockfish Creek 

 
1,254 

 
24 

 
Little Creek 

 
1,730 

 
55 

 
Rockfish Confluence 1 

 
334 

 
25 

 
Bones Creek 

 
7,886 

 
56 

 
Middle Rockfish Creek 

 
1,813 

 
26 

 
Street Road 

 
418 

 
57 

 
Wolf Pit Creek 

 
1,788 

 
27 

 
Little Rockfish Creek 

 
7,274 

 
58 

 
Jennie Creek 

 
1,927 

 
28 

 
Puppy Creek 

 
9,438 

 
59 

 
Mackall Cantonment 

 
1,141 

 
29 

 
McDuffie Creek 

 
2,978 

 
60 

 
Rhine Luzon 

 
1,219 

 
30 

 
Nicholson Creek 

 
9,676 

 
61 

 
Big  Muddy Creel 

 
3,939 

 
31 

 
Deep Creek 

 
3,094 

 
62 

 
Long Branch 

 
516 
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APPENDIX 8.6.2: Fort Bragg Natural Resources Data 
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Description Time Frame Update Schedule Format File Name 
Server 

Address
 
 

Natural Resources Branch 
            
Firebreaks,roads, trails 1992 - Present As needed Arc/Grass trvelbrg Yes 
Fire management blocks 1995 - Present Update needed Grass ismgtfir Yes 
Forest compartments 1955 -1980 As needed Arc/Grass ismgtfmc Yes 
Forest blocks (1,000 acre) 1981 - 1995 Historical  Arc/Grass ismgtfmb Yes 
Habitat management areas 1996 -Present As needed Arc/Grass ismgthma Yes 
Forest stand data 1993 - 2002 2003 Arc/Grass flmgts97 Yes 
RCW forage partitions 1997 - Present Annually (Jan) Arc/Grass famgts97 Yes 
Individual RCW Form 3s 1998 Annually (Jan) Excel esb(sample area).xls Yes 
Form 3 totals 1998 Annually (Jan) Excel frm3tot.xls Yes 
Annual Prescribed Burning Maps - Burn Block 
Burn History 1978 - Present Annually Excel   None 
Aerial Photographs (Fort Bragg and Camp 
Mackall) 1960-1990 Apx. 6 year intervals 

B/W Photos, 
1"=660'    None 

Woodland Management Plan for Fort Bragg 
and Camp Mackall FY81-FY90 Historical  Paper   None 
5-Year Forest management Plan for Fort Bragg 
and Camp Mackall FY93-FY97 Incorporated in INRMP Paper   None 
Fort Bragg Military Reservation Forest 
Inventory 1964-1967 Historical  Paper   None 
Fort Bragg Forest Inventory 1968-1992 Historical  Paper   None 
Shelterwood/Natural Regeneration Area Book 1966-1986 Historical  Paper   None 

Longleaf pine plantation stocking book 
1965-1984 
planting years Update needed Paper   None 

Timber truss bridge book 1966-1991 Update needed Paper   None 
Weather log 1986-Present Monthly Paper   None 
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Wildlife Branch 
            
Wildlife Habitat Inventory 1985 - Present As Needed Arc   None 
Quail Call Counts 1981 - Present Annual Database   None 
Quail Food Habits 1970 - 1991 Historical Database   None 
Game Harvest Data 1967 - Present Annual Database   None 
Hunter Survey Data Various As needed Database   None 
Game Health and Productivity Check Station 
Data 1967 - Present Annual Database   None 
Deer Track Counts 1982 - Present Annual Database   None 
Deer Spotlight Counts 1986 - Present Annual Database   None 
Nocturnal Wildlife Surveys 1995 - Present Annual Database   None 
Wild Turkey Gobble Counts 1997 - Present Annual Database   None 
Breeding Bird Survey 1993 - Present Annual Paper   None 
MAPS Mist Netting Data 1995 - Present Annual Database   None 
Christmas Bird Count 1991 - Present Annual Paper   None 
Migration Bird Counts 1993 - Present Annual Paper   None 
Wildlife Checklists 1990 - Present As Needed Database   None 
Rare Wildlife Sightings 1993 - Present As Needed Paper   None 
Hunter Permit Sales Database 1995 - Present Weekly Database   None 
Wildlife Opening Treatment Database 1990 - Present Annual Database   None 
Nesting Structure Location and Management 
Databases 1990 - Present Annual Database   None 
Agricultural Soil Analysis As Needed As Needed Paper   None 
Scientific and Depredation Wildlife Collection 
Records 1985 - Present Annual Paper   None 
Fisheries Survey Data 1969 - Present Annual Database   None 
Electofishing CPUE (Various Species) 1987 - Present Annual Database   None 
Back Calculated Growth Rates (Various 
Species) 

1988 & 1995 - 
Present Annual Database   None 
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Length Frequency and Average Weight 
(Various Species) 1995 - Present Annual Database   None 
Recreational Fish Harvest Data 1995 As Needed Paper   None 
            
            

ACOE Savannah District 
            
Forest Product Contract Files Ongoing - Maintained for 1-2 Years Paper   None 
Bidder Lists As Needed As Needed Database   None 
            
            

Endangered Species Branch   
            
Annual RCW Breeding Summary 1992-Present Annual MS Word breedsum.doc None 
Annual RCW Breeding Estimate Based on 
Sample 1992-Present Annual 

MS Excel & 
Hard Copy breest.xls None 

RCW Cluster Activity Status & Assigned 
Sample Blocks 1986-Present Annual MS Access colstatu.mdb Yes 

ESB RCW Group Combos Issued 1984-Present As Needed 
Wordperfect 
5.1 combo.98 None 

RCW Group Composition for Banded Clusters 1992-Present Annual 
MS Word & 
Hard Copy groups97.doc None 

Summary of RCW Nest Check Data Collected 1984-Present As Needed Hard Copy nest check sheets None 
RCW Nest Tree Numbers of all Nests Found 1989-Present Annual MS Excel nestnos.xls None 

Overhills RCW Winter Census Summary '97-'98 1997-1998 As Needed 
MS Excel & 
Hard Copy overh.xls None 

RCW Cavity Trees Raked During Breeding 
Season 1997-Present As Needed MS Excel raked.xls Yes 

RCW Observations 1984-Present As Needed 

MS Access 
& Hard 
Copy rcwobs.mdb Yes 

RCW Recruitment Cluster Inspection Summary 1997-Present Biannual 
MS Excel & 
Hard Copy recins.xls None 
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RCW Breeding Season Data for Monitored 
Clusters 1992-Present Annual 

MS Excel & 
Hard Copy sample.xls None 

RCW Cavity Tree Inspection Data 1988-Present Annual 

MS Access 
& Hard 
Copy tree.mdb Yes 

RCW Banding Information on All Banded Birds 1983-Present Annual 

MS Access 
& Hard 
Copy usfws.mdb None 

Plant spreadsheet 1995-Present Annual MS Excel asmi.xls None 
Plant spreadsheet 1995-Present Annual MS Excel rhmi.xls None 
Plant spreadsheet 1995-Present Annual MS Excel lyas.xls None 
Plant spreadsheet 1995-Present Annual MS Excel scam.xls None 
Plant spreadsheet 1995-Present Annual MS Excel stpi.xls. None 
Plant spreadsheet 1995-present Annual MS Excel amge.xls None 
Plant spreadsheet 1995-Present Annual MS Excel pybr.xls None 
Plant Burn History 1989-Present Annual MS Excel Burnhis.xls None 
Plant Element of Occurrence Database 1993-Present Annual MS Access EO records.mdb None 
RCW Cluster Buffers Coordinates and 
Attributes 1992-Present Annual ARC faavec Yes 
RCW Cavity Trees Coordinates and Attributes 1992-Present semi-annual ARC faaver Yes 
RCW Cluster Centroids   annual ARC faavew Yes 
Endangered and Rare Plants Coordinates and 
Attributes 1998-Present 5 yrs. ARC flmgts Yes 
Community Veg. Types   Under development 1998-Present As Needed ARC Under development Yes 
Endangered Species Incident Reports 1987-Present Annual/Ongoing Hard Copy   None 
RCW Cavity Enhancement  Cluster/Tree Data 1990-Present Annual MS Excel prov.xls None 
RCW Recruitment Clusters Provisioning List 1998-2002 5 years MS Excel 98-2002.xls None 
RCW Artificial Cavity Enhancement Annual 
Work Plan 1998-Present Annual Ms Excel 98wrkpln.xls None 
Saint Francis' Saytr Sites (colony data & 
transect counts) 1995-Present Annual 

MS Word & 
Hard Copy clnyinfo.doc None 

RCW Clusters with Hardwood Problems  1987-Present Annual MS Excel hardwood.xls None 
Fort Bragg Rare Element Occurences for 
Animals 1992-Present Annual MS Word lists.doc None 
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Fort Bragg Erosion Sites 1987-Present Annual 
Notebook/H
ard Copy   None 

RCW Cavity Provisioning Experimental Tree 
Data 1990-Present Annual 

Notebook/H
ard Copy   None 

            
            

Range Control Branch 

Range Facility Maintenance and Scheduling 
System (RFMSS) 2 FY ago-Present Daily 

RFMSS and 
Hard Copy   

Yes 
(FY99-
Present)

Unit Training Environmental Coordination/Dig 
Requests 1993-Present Ongoing  

MS Excel 
5.0c & Hard 
Copy training.xls None 

            
            

Other Data Sources 
            
Fort Bragg and Camp Mackall Cultural 
Resource Sites 1997-Present Provided by ITAM/CRM Hard Copy & GIS Map, 1:50,000 None 
Fort Bragg East Topographic Map  (with RCW 
Overprint after 1989) 

1976, 1980, 1983, 
1989-Present Annual - February Hard Copy, 1:50,000 None 

Fort Bragg West Topographic Map  (with RCW 
Overprint after 1989) 

1976, 1980, 1989-
Present Annual - February Hard Copy, 1:50,000 None 

Camp Mackall Topographic Map  (with RCW 
Overprint after 1989) 

1980, 1984, 1989-
Present Annual - February Hard Copy, 1:50,000 None 

Fort Bragg Surface Drainage  Classification & 
Characteristics(DMA 
Hydrographic/Topographic Center) 1980's?   Map Overlay, 1:50,000 None 
Fort Bragg Wetlands (USFWS National 
Wetlands Inventory) 1992   Blue-line Maps 1:24,000 None 
Soil Surveys Fort Bragg Counties mid 1970s   Hard Copy Text & Maps, 1:24,000 None 
U.S. Geological Survey Reconnaissance Map 
(Camp Bragg) 1918   Blue-line Map, 1"=1 Mile None 
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APPENDIX 9.1.2: Forest Products Produced Since 1966 
 
 

ANNUAL HARVEST BY PRODUCTS 

FISCAL 
 YEAR 

PINE 
SAWTIMBER 

PINE 
POLES 

PINE 
PULP 

PINE 
POST FIREWOOD PINE STRAW 

POPULAR 
SAWTIMBER

GUM 
SAWTIMBER

GUM 
PULP

JUNIPER 
SAWTIMBER 

CYPRESS 
SAWTIMBER 

OAK 
SAWTIMBER

OAK 
PULP

RESINOUS 
STUMPS 

66 12,044   20,278     574 138 146 50         3,277

67 7,882 824 23,449 335   82       369     737 10,364

68 8,023 795 19,797 166   296 149 259   315     829 9,809

69 6,347 330 13,566     635 135 142   25 17 14   22,500

70 5,245 271 9,240     846 247 152 73 3,384 20     18,706

71 6,687 224 9,785     528 1,201 311     44     13,660

72 6,454   8,012     260 162 989 72   435     10,438

73 6,259   6,904     1,598 270 119 12         3,763

74 5,121   9,028     750 9 19 8 39       8,516

75 3,511   4,714     654     140 7       5,083

76 4,497   2,846     1,313 58             1,192

76T 803   103     422               478

77 3,746   891     1,061               1,097

78 2,961   1,690 398   1,179               2,392

79 597   1,600     1,614                 

80 3,037   3,094 293   3,647   1         13 539

81 791   655     2,733             4   

82 2,648   1,498 80   4,996   45   16         

83 3,161 426 1,982 496   3,805 6           24 989

84 3,525 302 1,941   154 6,570               495

85 3,114 276 1,719 41 199 5,978                 

86 3,624   1,400 149 163 6,140       150 167       

87 3,411 322 952   163 7,412           9 36   

88 1,368 121 1,719   68 7,543             12   

89 969   2,507     7,012             8   

90 90   7,780   161 7,700                 

91 7   9,669   245 2,871                 

92 36   1,104   366 767                 

93 201   1,067   440 494             40   

94 652   1,262   267 1,305           49 44   

95 948   9,937   182 3,484                 

96 763   17,851   98 3,389           1 125   

97 1,315   8,668   121 3,858             37   

98 257   16,143   128 2,002           13     

99 252   9,009   117 1,492             1   

2000 729   12,884   94 2,501                 

2001 924   7,572   118 2837           61 55   
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2002                             

2003                             

2004                             

TOTAL 111,999 3,891 252,316 1,958 3,084 100,348 2,375 2,183 355 4,305 683 147 1,965 113,298

               

 
SAWTIMBER AND POLES IN 
MBF            

 
PULPWOOD, POSTS AND FIREWOOD IN 
CORDS           

 PINE STRAW AND STUMPS IN TONS         
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 APPENDIX 9.1.3: Priority Species Scoring System 
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APPENDIX 9.1.3: Priority Species by Natural Plant Community and Key Habitat Type 
 

Natural Plant Community or Key Habitat 
 Table                                        (Lists do not include Fishes or Mollusks) 
  1  Grasslands and Grassland / Scrub Mix 
       Grassland: Xeric / Mesic     Birds Mammals Amphibians Reptiles Insects 
  2    Grassland: Hydric / Marsh              Birds Mammals Amphibians Reptiles Insects 
 ____     
  3  Sandhills and Flatwoods -Natural Plant Communities 
      Xeric Sandhill Scrub                    Plants 
      Pine Scrub Oak Sandhill                 Plants 
      Wet Pine Flatwoods                      Plants 
 ____ 
  4  Sandhills and Flatwoods -Structural Wildlife Habitats 
      Forested Grassland                      Birds Mammals Amphibians Reptiles Insects 
      Closed Canopy Pine                      Birds Mammals Amphibians Reptiles 
  5   Scrub Patch                             Birds Mammals Amphibians Reptiles Insects 
 
  6  Dry and Mesic Oak / Hickory          Plants Birds Mammals Amphibians Reptiles Insects 
 
 ____     
  7  Pocosin and Seeps                     Birds Mammals Amphibians Reptiles Insects 
  8   Sandhill Seep                           Plants 
      Streamhead Pocosin                      Plants 
      Small Depression Pocosin                Plants 
      Little River Seepage Bank               Plants 
     Bluffs 
      Piedmont/Coastal Plain Heath Bluff      Plants 
      Little River Bluff                      Plants 
 ____ 
  9  Bottomlands and Swamps 
      Bottomland Hardwood                     Birds Mammals Amphibians Reptiles Insects 
      Coastal Plain Small Stream Swamp        Plants 
      Atlantic White Cedar Forest             Plants Insects 
      Coastal Plain Levee Forest              Plants 
 10   Cypress / Gum Swamp                     Plants Birds Mammals Amphibians Reptiles Insects 
 ____                                       
 11  Impoundments, Ponds, and Pools, 
      Open Water / Lakes                      Birds  Mammals Amphibians Reptiles 
 12   SemiPermanent Impoundment/Beaver Ponds  Plants Birds Mammals   Amphibians Reptiles   Insects 
 13   Small Depression Pond                   Plants 
      Vernal Pools                            Mammals Amphibians Reptiles Insects 
 ____        
 14   Rivers and Streams                      Birds Mammals Amphibians Reptiles Insects 
 
 ____      
 15  Special Habitat Features 
      Developed Areas                         Birds 
      Bare Sandy Ground / Sandy Soils         Birds Mammals Amphibians Reptiles 
 16   Moist Soils / Mud 
        Mud and Sand Bar                      Plants 
      Moist Soils / Mud                       Birds Mammals Amphibians Reptiles 
 17   Leaf Litter                             Birds Mammals Amphibians Reptiles 
 18   Snags (Standing Dead Trees)             Birds Mammals Amphibians Reptiles 
 19   Fallen Logs / Coarse Woody Debris       Birds Mammals Amphibians Reptiles 
 20   Mature Hardwoods                        Birds Mammals Amphibians Reptiles 
 21   Forest Openings / Mixed Habitats        Birds Mammals Reptiles 
 22   Broad Stream Margins                    Birds Mammals Amphibians Reptiles 
 23   Aquatic Vegetation                      Birds Mammals Amphibians Reptiles 
 24   Aquatic Rocks and/or Logs               Birds Mammals Amphibians Reptiles 
      Species with Negative Priority Scores   Plants Birds Mammals 
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Definitions for Listing and Ranking 
 
 
 Key Communities or Habitats 
 
 
   Wildlife species are only shown in key natural plant communities or habitats.  A habitat or natural plant  
   community is considered a key habitat if the loss or degredation of that community or habitat would be  
   expected to negatively impact the population or carrying capacity of the wildlife species in question. 
 
 
 Status 
  FED    E Endangered – in danger of extinction throughout all or a significant portion of its range 
  T Threatened – likely to become an endangered species in the foreseeable future 
  FSC Federal Species of Concern / Species at Risk  USFWS concerned about species, more information 
   required 
 
  N.C. E Endangered – Federally endangered or determines by NCWRC to be in jeopardy 
  T Threatened – Federally threatened or likely to become endangered in the foreseeable future 
  SC Special Concern – Determined by the NCWRC to require monitoring 
  SR Significantly Rare – Determined by the N.C. Natural Heritage Program to need monitoring 
  EX Extirpated – No longer believed to occur in N.C. 
  D Delisted  
  W Watch List – Conservation concern due to scarcity, pop, decline or threat, or lack of information 
  W1 Rare but relatively secure 
  W2 Rare but taxonomically questionable 
  W3 Rare but uncertain documentation 
  W4 Rare but believed not native 
  W5 Rare because of severe decline 
  W7 Rare and poorly known 
  P_ Proposed for change in status 
  
 PIF Scores 
 
  PIF Scores greater than 18 are considered to be of high conservation priority 
   
  Partners in Flight Concern Score Criteria 
 
   Global Abundance 
   Global Breeding Distribution 
   Global Wintering Distribution 
   Threats During Breeding Season 
   Threats during non-breeding season(migration and winter) 
   Local Population Trend 
   Importance of Physiographic Area 
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Priority Species by Natural Plant Community and Key Habitat Type

(Lists do not include Fishes or Mollusks - see checklists)
Grasslands and Grassland / Scrub Mix

Grassland: Xeric / Mesic

Birds Mammals Amphibians Reptiles Insects

NC FED PIF NC FED NC FED NC FED NC FED

State Bobolink 24 Star-nosed Mole SC Southern Hognose Snake R(PSC) FSC Arogos Skipper SR FSC
Federal Prairie Warbler 23 Oldfield Mouse SR Eastern Coachwhip SR Dotted Skipper SR

or Northern Harrier SR 20 Longtail Weasel W3 Slender Glass Lizard W1
PIF loggehead Shrike SC 20 Meadow Jumping Mouse W2

Status Lark Sparrow SR
Vesper Sparrow SR
Savannah Sparrow SR
Palm Warbler 21
Orchard Oriole 19
Field Sparrow 19
American Kestrel W1,W5 12
Barn Owl W2,W3
Baltimore Oriole W2 17

Special Northern Bobwhite 22 Coyote
Public Wild Turkey 16 Gray Fox
Interest Mourning Dove 11 Red Fox

Eastern Cottontail

Other Cattle Egret 12 Red Bat
Species Killdeer 13 Eastern Mole

Merlin Southeastern Shrew
Common Nighthawk 17 Hispid Cotton Rat
Eastern Kingbird 17 Eastern Harvest Mouse
Eastern Phoebe 14 Meadow Vole
Horned lark 11 Pine Vole
American Pipit
Barn Swallow 11
Northern Mockingbird 14
Eastern Bluebird 14
Chestnut-sided Warbler
Yellow Warbler 11
Eestern Meadowlark 17
Indigo Bunting 18
Grasshopper Sparrow 18
Lapland longspur
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NC FED PIF NC FED NC FED NC FED NC FED

State American Black Duck W1 22 Meadow Jumping Mouse W2 Ornate Chorus Frog SR Glossy Crayfish Snake SR Saint Francis'Satyr SR E

Federal Northern Harrier SR 20 Swamp Rabbit SR Pine Barrens Treefrog SR Striped Mud Turtle W3 Arogos Skipper SR FSC

or Tricolored Heron SC 18 Seminole Bat W2,W3 Two Spotted Skipper SR

PIF Little Blue Heron SC 15

Status Snowy Egret SC 14

Least Bittern W3 20

White Ibis W2 20

Marsh Wren 19

Yel-crowned Heron W2,W3 18

Special Mallard 12 Racoon Bullfrog Redbelly Water Snake

Public Gadwall Banded Water Snake

Interest Northern Pintail Eastern Ribbon Snake

American Widgeon Rainbow Snake

Northern Shoveler Painted Turtle

Blue-Winged Teal W2 Spotted Turtle

Green-Winged Teal Eastern Mud Turtle

Common Snipe

Other Great Blue Heron 13 Mink Little Grass Frog

Species Great Egret 14 River Otter Upland Chorus Frog

Bk-crowned Night Heron 17 Big Brown Bat Spring Peeper

Sora Northern Shortail Shrew Northern Cricket Frog

Eastern Kingbird 17 Southern Shortail Shrew Southern Cricket Frog

Yellow-breasted Chat 16 Least Shrew Green Frog

Red-winged Blackbird 14 White Footed Mouse Pickerel Frog

Swamp Sparrow Muskrat Southern Leopard Frog

Meadow Vole Many Lined Salamander
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Sandhills and Flatwoods - Natural Plant Communities

Xeric Sandhill Scrub Pine Scrub Oak Sandhill Wet Pine Flatlands

Plants Plants Plants
NC FED NC FED NC FED

State Pyxidanthera barbulate var.brevifolia E FSC Rhus michauxii E E Lysimachia asperulaefolia E E
Federal Stylisma pickeringli var. pickeringil E FSC Schwalbea americana E E Solidago verna E FSC

or Astragalus michauxii T FSC Amorpha georgiana var. georgiana E FSC Dionaea muscipula C-SC FSC
PIF Carex tenax C Muhlenbergla torreyana E FSC Calamovilfa brevipilis W1

Status Physalis lanceolata C Pteroglossaspis ecristata E FSC Coelorachis rugosa W1
Ruellia cillosa C Pyxidanthera barbulata var. brevifolia E FSC Rhynchospora pallida W1
Warea cuneifolia C Astragalus michauxii T FSC Sporobulus sp. 1 W1
Amsonia cilliate W1 Agalinis aphylla C Xyris difformis var. curtissii W1
Anthaenantla rufa W1 Gaillardia aestivalis C Bartonia paniculata W7
Dalea pinnata W1 Galactia mollis C Carex albicans var. emmonsii W7
Helianthemum rosmarinifolium W4 Phaseolus sinuatus C Lycopus amplectens W7
Polygonella americana W4 Ruellia ciliosa C Paspalum praecox W7
Polygonella gracillis W4 Nestronia umbellula SR FSC Rhynchospora nitens W7
Ascleplas tomentosa W7 Atrytone arogos arogos SC Rhynchospora wrightiana W7
Carex floridana W7 Agaliniss decemloba SA Thalictrum macrostylum W7
Ilex ambigua W7 Gnaphalium helleri var helleri SA Vaccinium virgatum W7
Pediomelum canescens W7 Amsonia cillata W1

Anthaenantia rufa W1
Dalea pinnata W1
Onosmodium virginiana W1
Orbexilum lupinelium W1
Parthenium integrifolium var. mabryanum W1
Paspalum bitidum W1
Parthenium radfordii W2
Helianthemum rosmarinifolium W4
Ipomopsis rubra W4
Ipomopsis rubra W4 W4
Polygonella americana W4
Polygonella gracilis W4
Andropogon perangustatus n tracyi W7
AsclepIas tomentosa W7
Carex albicans var. emmonsii W7
Carex floridana W7
Fimbristylis millacea W7
lIex ambigua W7
Liatris secunda W7
Pediomelum canescens W7
SiIene carolianiana W7
Vaccinium virgatum W7
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Sandhills and Flatwoods - Structural Wildlife Habitats
Forested Grassland

Birds Mammals Amphibians Reptiles Insects
NC FED PIF NC FED NC FED NC FED NC FED

State Red-Cockaded Woodpecker E E 30 Eastern Fox Squirrel SR Carolina Gopher Frog SC(PT) FSC Southern Hognose Snake SC(PSC) FSC Arogos Skipper SR FSC
Federal Bachman's Sparrow SC FSC 30 Meadow Jumping Mouse W2 Tiger Salamander T Northern Pine Snake SC FSC Agrolis sp1 nr buchholzi (a Dart Moth) SR

or Brown-headed Nuthatch 27 Plne Barrens Treefrog SR Eastern Coachwhip SR Slippery Dart Moth SR
PIF Chuck-will's widow 21 Mabee's salamander SR Eastern Coral Snake SR(PE) Gabara pulverosalis (an Owlet Moth) SR

Status Pine Warbler 19 Four-toed Salamander SC Timber Rattlesnake SC(PSC) DuskyRoadside Skipper SR
Summer Tanager 19 Oak Toad W1,W5 Chicken Turtle SR Reversed Roadside Skipper SR
American Kestrel W1,W5 12 Slender Glass Lizard W1 Little Metalmark SR

Scarlet Kingsnake W1,W5 Mottled Duskywing SR
Two-spotted Skipper SR
Dotted Skipper SR
Meske's Skipper SR
Frosted Elfin SR
King's Hairstreak SR
Little Eastern Grasshopper SR
Narrow-winged Melanoplus SR
M.nubilus (a short winged melanoplus) SR

Special Northern Bobwhite 22 Coyote Bullfrog
Public

Interest
Other Merlin Hispid Cotton Rat Little Grass Frog Northern Fence Lizard

Species Red-headed Woodpecker 18 Eastern Harvest Mouse Spring Peeper Eastern Glass Lizard
Northern Flicker 17 Meadow Vole Northern Cricket Frog Six-lined Racerunner
Great Crested Flycatcher 18 Pine Vole Southern Cricket Frog Southeastern Five-lined Skink
Eastern Bluebird 14 Cope's Gray Treefrog Smooth Earth Snake
Dark-eyed Junco Green Treefrog Eastern Ribbon Snake
Chipping Sparrow 14 Pine Woods Treefrog Eastern Hognose Snake

Squirrel Treefrog Corn Snake
Green Frog Scarlet Snake
Southern Leopard Frog Eastern Kingsnake
Carpenter Frog Southeastern Crowned Snake
Eastern Spadefoot Toad
Dwarf Salamander (yellow bellied)
Many-lined Salamander
Red-spotted Newt
Broken-striped Newt

Closed Canopy Pine
Birds Mammals Amphibians Reptiles Insects

NC FED PIF NC FED NC FED NC FED NC FED
State Red Crossbill SR FSC Pine Woods Snake W2

Federal Cooper's Hawk SC 16
or Sharp-Shinned Hawk SR 15

PIF Pine Warbler 19
Status Barn Owl W2,W3

Red-breated Nuthatch W2,W5
Other Blue-headed Vireo 16 Hoary Bat Spring Peeper Ringneck Snake

Species Cope's Gray Treefrog
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Sandhills and Flatlands - Structural Wildlife Habitats
Scrub Patch

Birds Mammals Amphibians Reptiles Insects
NC FED PIF NC FED NC FED NC FED NC FED

State Bk-throated Blue Warbler 25 Longtail Weasel W3 Ornate Chorus Frog SR Northern Pine Snake SC FSC Southern Hairstreak SR
Federal Wood Thrush 24 Seminole Bat W2,W3 Pine Barrens Treefrog SR Eastern Coachwhip SR Edward's Hairstreak SR

or Cape May Warbler 23 Gray Treefrog W3,W4 Eastern Coral Snake SR#(PE)
PIF Prairie Warbler 23 Scarlet Kingsnake W1,W5

Status Worm-eating Warbler 23
Hermit Thrush SR
Magnolia Warbler SR
Blue-winged Warbler SR
Yellow Billed Cuckoo 21
Palm Warbler 21
Eastern Towhee 20
Brown Thrasher 19
White-eyed Vireo 19
Orchard Oriole 19
Summer Tanager 19
Baltimore Oriole W2 17

Special Northern Bobwhite 22 White-tailed Deer
Public American Woodcock 19 Coyote
Interest Gray Fox

Red Fox
Bobcat
Eastern Cottontail
Opossum
Eastern Gray Squirrel

Other Ruby Throated Hummingbird 18 Red Bat Southern Chorus Frog Green Anole
Species Blue-gray Gnatcatcher 16 Hoary Bat Upland Chorus Frog Six-lined Racerunner

Swainsen's Thrush Northern Shortail Shrew Spring Peeper Five-lined Skink
Cedar Waxwing 13 Southern Shortail Shrew Northern Cricket Frog Southeastern Five-lined Skink
Black-and-white Warbler 14 Southeastern Shrew Cope's Gray Frog Broadhead Skink
Yellow Rumped Warbler White Footed Mouse Green Frog Queen Snake
Canada Warbler Golden Mouse Pine Woods Treefrog Worm Snake
Chestnut-sided warbler Southern Flying Squirrel Rough Green Snake
Yellow Warbler 11 Black Racer
Orange-crowned Warbler
Ovenbird 17
Scarlet Tanager 17
Northern Cardinal 15
House Finch 8
American Goldfinch 12
Blue Grosbeak 16
White-throated Sparrow
Fox Sparrow
Song Sparrow 11
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Dry and Mesic Oak / Hickory

Plants Birds Mammals Amphibians Reptiles Insects
NC FED NC FED PIF NC FED NC FED NC FED NC FED

State Nestronia umbellula SR FSC Wood Thrush 24 Eastern Fox Squirrel SR Eastern Coachwhip SR Mottled Duskywing SR

Federal Hexalectris spicata SR Hooded Warbler 23 Southern Hairstreak SR

or Populus grandidentata W7 Mississippi Kite SR 19 Edward's Hairstreak SR

PIF Yellow-billed Cuckoo 21

Status Acadian Flycatcher 20

Yellow-throated Vireo 19

Summer Tanager 19

Special Wood Duck 22 White-tailed Deer

Public Wild Turkey 19 Coyote

Interest Gray Fox

Eastern Gray Squirrel

Other Red-tailed Hawk 11 Northern Shortail Shrew Pickerel Frog Eastern Glass Lizard

Species Broad-winged Hawk 14 Southern Shortail Shrew Marbled Salamander Five-lined Skink

Whip-poor-will 18 Cotton Mouse Red Salamander Broadhead Skink

Yellow-bellied Sapsucker White Footed Mouse White-spotted Slimy Salamander Rough Earth Snake

Downy Woodpecker 14 Pine Vole Atlantic Coast Slimy Salamander Smooth Earth Snake

Hairy Woodpecker 17 Southern Flying Squirrel Red-spotted Newt Worm Snake

Tufted Titmouse 15 Broken-striped Newt Mole Kingsnake

White-breasted Nuthatch 14 Southeastern Crowned Kingsnake

Blue-gray Gnatcatcher 16 Eastern Box Turtle

Swainsen's Thrush

Cedar Waxwing 13

Red-eyed Vireo 18

Black-and-white Warbler 14

Ovenbird 17

Scarlet Tanager 17

Rose-breasted Grosbeak

White-throated Sparrow
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Pocosin and Seeps

Birds Mammals Amphibians Reptiles Insects
NC FED PIF NC FED NC FED NC FED NC FED

State Swainsen's Warbler W2,W5 27 Star-nosed Mole SC Carolina Gopher frog SC(PT) FSC Glossy Crayfish Snake SR Saint Francis' Satyr SR
Federal Bk-throated Blue Warbler 25 Swamp Rabbit SR Ornate Chorus frog SR Striped Mud Turtle W3 Reversed Roadside Skippe SR

or Cape May Warbler 23 Seminole Bat Pine Barrens Treefrog SR
PIF Worm Eating Warbler 23 Mabee's Salamander SR

Status Hooded Warbler 23 Four Toed Salamander SC
Yellow-throated Warbler 22 Sandhills Salamander W3
Black Vulture SC 10
Hermit Thrush SR
Magnolia Warbler SR
Palm Warbler 21
Acadian Flycatcher 20
Carolina Chickadee 20
Kentucky Warbler 20
Eastern Towhee 20
Brown Thrasher 19
White-eyed Vireo 19
Rusty Blackbird 19
Blue Headed Vireo 16

Special Northern Bobwhite 22 White-tailed Deer Bullfrog
Public American Woodcock 19 Bobcat
Interest Racoon

Eastern Cottontail
Opossum
Beaver

Other Red-shouldered Hawk 16 Hoary Bat Southern Chorus Frog Green Anole
Species Turkey Vulture 11 Northern Shortail Shrew Spring Peeper Northern Water Snake

Red-bellied Woodpecker 17 Southern Shortail Shrew Southern Cricket Frog Eastern Ribbon Snake
Great Crested Flycatcher 18 Southeastern Shrew Green Treefrog Spotted Turtle
Tufted Titmouse 15 Least Shrew Barking Treefrog Eastern Mud Turtle
House Wren 11 Cotton Mouse Pickerel Frog
Winter Wren Golden Mouse Southern Leopard Frog
Carolina Wren 17 Lesser Siren
Blue-gray Gnatcatcher 16 Other Birds Continued 16 Two Lined Salamander
Gray Catbird 15 Yellow-breasted Chat Three Lined Salamander
Cedar Waxwing 13 Northern Waterthrush 17 Southern Dusky Salamander
Red-eyed Vireo 18 Ovenbird 14 Northern Dusky Salamander
Black-and-white Warbler 14 Red-winged Blackbird 15 Red Salamander
Yellow Rumped Warbler Northern Cardinal 12
Canada Warbler American Goldfinch
Yellow Warbler 11 White-throated Sparrow
Orange Crowned Warbler Fox Sparrow 11
Common Yellowthroat 17 Song Sparrow
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Pocosin and Seeps (Plants)

Sandhill Seep Streamhead Pocosin Small Depression Pocosin Little River Seepage Bank
Plants Plants Plants Plants

NC FED NC FED NC FED NC FED

State Lysimachia asperulaefolia E E Lysimachia asperulaefolia E E Coelorachis rugosa W1 Solidago gracillina SR
Federal Kalmia cuneata E-SC FSC Kalmia cuneata E-SC FSC Eleocharis melanocarpa W1 Bartonia paniculata W7

or Parnassia caroliniana E FSC Lindera subcoriacea E FSC Eriophorum virginicum W1
PIF Solidago pulchra E FSC Parnassia caroliniana E FSC Rhynchospora pallida W1

Status Solidago verna E FSC Solidago pulchra E FSC Xyris difformis var. curtissii W1
Tofieldia glabra E FSC Solidago verna E FSC Andropogon perangustatus n tracyi W7
Rhynchospora macra E Tofieldia glabra E FSC Bartonia paniculata W7
Eupatorium resinosum T FSC Eupatorium resinosum T FSC Carex elliotii W7
Lilium Irodoliae T FSC Lilium Irodoliae T FSC Solidago patula var. strictula W7
Carex exillis T Carex exillis T Vaccinium virgatum W7
Dionaea muscipula C-SC FSC Dionaea muscipula C-SC FSC Viola villosa W7
Xyris chapmanii C FSC Xyris chapmanii C FSC
Xyris scabrifolia C FSC Danthonia epillis C
Danthonia epillis C Eriocaulon texanse C
Rhynchospora oligantha C Cladium mariscoides SR
Cladium mariscoides SR Eriocaulon aquaticum SR
Burmannia biflora W1 Eriophorum virginicum W1
Calamovilfa brevipilis W1 Lycopus cokeri W1
Carex turgescens W1 Rhynchospora pallida W1
Eriophorum virginicum W1 Xyris difformis var. curtissii W1
Rhynchospora pallida W1 Bartonia paniculata W7
Rhynchospora stenophylla W1 Carex elliotii W7
Xyris difformis var. curtissii W1 Eleocharis tricostata W7
Bartonia paniculata W7 Rhynchospora cephalantha var. attenuata W7
Carex elliotii W7 Solidago patula var. strictula W7
Eleocharis tricostata W7 Thalictrum macrostylum W7
Solidago patula var. strictula W7 Vaccinium virgatum W7
Thalictrum macrostylum W7 Viola villosa W7
Vaccinium virgatum W7

Bluffs

Piedmont Coastal Plain Heath Bluff Little River Bluff
Plants

State
Federal Nestronia umbellula SR FSC Solidago verna E FSC

or Nestronia umbellula SR
PIF Solidago gracillina SR

Status Ipomopsis rubra W4
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Bottomlands and Swamps

Bottomland Hardwood
Birds Mammals Amphibians Reptiles Insects

NC FED PIF NC FED NC FED NC FED NC FED

State Swainsen's Warbler W2,W5 27 Refinesque's Big-eared Bat SC(PT) FSC Four Toed Salamander SC Dismal Swamp Green Stink Bug SR FSC
Federal Wood Thrush 24 Eastern Fox Squirrel SR
or Northern Parula 23 Swamp Rabbit SR
PIF Worm Eating Warbler 23
Status Hooded Warbler 23

Yellow-throated Warbler 22
Lousiana Waterthrush 21
Bk-throated Green Warbler SR 19
Blue-winged Warbler SR
Acadian Flycatcher 20
Kentucky Warbler 20
Rusty Blackbird 19

Special Wood Duck 19 White-tailed Deer
Public American Woodcock 19 Bobcat
Interest Wild Turkey 16 Racoon

Eastern Cottontail
Opossum
Beaver
Eastern Gray Squirrel

Other Red-shouldered Hawk 16 Northern Shortail Shrew Brimley's Chorus Frog Broadhead Skink
Species Barred Owl 14 Southern Shortail Shrew Upland Chorus Frog Queen Snake

Pileated Woodpecker 16 Southeastern Shrew Barking Treefrog Rough Earth Snake
Red-bellied Woodpecker 17 Cotton Mouse Lesser Siren Worm Snake
Yellow-bellied Sapsucker White Footed Mouse Spotted Salamander Cottonmouth
Downy Woodpecker 14 Golden Mouse Marbled Salamander Eastern Box Turtle
Hairy Woodpecker 17 Southern Flying Squirrel Two Lined Salamander
Great Crested Flycatcher 18 Three Lined Salamander
Winter Wren Dwarf Salamander (yellow bellied)
Carolina Wren 17 Southern Dusky Salamander
Blue-gray Gnatcatcher 16 Northern Dusky Salamander
Red-eyed Vireo 18 Mud Salamander
Black-and-white Warbler 14 White-spotted Slimy Salamander
American Redstart 15 Atlantic Coast Slimy Salamander
Northern Waterthrush Red-spotted Newt
White-throated Sparrow Broken-striped Newt

Coastal Plain Atlantic White Cedar Forest Coastal Plain 
Small Stream Swamp Levee Forest

Plants Plants Insects Plants
NC FED NC FED NC FED NC FED

State Listera austrailis W1 Carex collinsii W1 Hessel's Hairstreak SR IIex amelanchier SR
Federal Nuphar segittifolia W1 Solidago gracillina SR
or Saggitaria engelmanniana W7 Magnolia grandiflora W7
PIF Viola villosa W7 Thalictrum macrostylum W7
Status
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Bottomlands and Swamps

Cypress / Gum Swamp
Plants Birds Mammals Amphibians Reptiles Insects

NC FED NC FED PIF NC FED NC FED NC FED NC FED

State Scierolepis uniflora W7 Swainsen's Warbler W2,W5 27 Swamp Rabbit SR Ornate Chorus frog SR Glossy Crayfish Snake SR Dismal Swamp Green Stink Bug SR
Federal Bald Eagle E(PT) T 17 Mabee's salamander SR Chicken Turtle SR SR

or Wood Thrush 24 Striped Mud Turtle W3 SR
PIF Northern Parula 23

Status Hooded Warbler 23
Yellow-throated Warbler 22
Prothonatary Warbler 22
Bk-throated Green Warbler SR 19
Tricolored Heron SC 18
Dbl-crested Cormorant SR 15
Little Blue Heron SC 15
Snowy Egret SC 14
Black Vulture SC 10
Anhinga SR
White Ibis W2 20
Acadian Flycatcher 20
Kentucky Warbler 20
Rusty Blackbird 19
Yel-crowned Night Heron W2,W3 18

Special Wood Duck 19 Bobcat
Public American Woodcock 19 Racoon

Interest Mallard 12 Opossum
Hooded Merganser Beaver

Eastern Gray Squirrel
Other Great Blue Heron 13 River Otter Little Grass Frog Broadhead Skink

Species Great Egret 14 Mink Brimley's Chorus Frog Redbelly Water Snake
Cattle Egret 12 Cotton Mouse Upland Chorus Frog Banded Water Snake
Bk-crowned Night Heron 17 Golden Mouse Barking Treefrog Northern Water Snake
Green Heron 15 Green Frog Brown Water Snake
Red-shouldered Hawk 16 Carpenter Frog Mud Snake
Turkey Vulture 11 Two-toed Amphiuma Rainbow Snake
Barred Owl 14 Dwarf Mudpuppy Cottonmouth
Red-headed Woodpecker 18 Lesser Siren River Cooter
Pileated Woodpecker 16 Greater Siren Florida Cooter
Red-bellied Woodpecker 17 Spotted Salamander Painted Turtle
Downy Woodpecker 14 Two Lined Salamander Yellowbelly Slider
Hairy Woodpecker 17 Three Lined Salamander Spotted Turtle
Great Crested Flycatcher 18 Dwarf Salamander (yellow bellied) Eastern Mud Turtle
Eastern Phoebe 14 Southern Dusky Salamander Eastern Musk Turtle
Tufted Titmouse 15 Northern Dusky Salamander Snapping Turtle
Winter Wren Many Lined Salamander
Carolina Wren 17 Mud Salamander
Blue-gray Gnatcatcher 16 Red-spotted Newt
Red-eyed Vireo 18 Broken-striped Newt
Black-and-white Warbler 14
Yellow Rumped Warbler
Common Yellowthroat 17
Ovenbird 17
Red-winged Blackbird 14
White-throated Sparrow
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Impoundments, Ponds, and Pools

Open Water / Lakes

Birds Mammals Amphibians Reptiles
NC FED PIF NC FED NC FED NC FED

State Bald Eagle T T 17 Southeastern Bat SC FSC

Federal Dbl-crested Cormorant SR 15 Refinesque's Big-eared Bat SC(PT) FSC

or Anhinga SR Brazilian Free-tailed Bat SC(PT)

PIF Bank Swallow SR Star-nosed Mole SC

Status Common Loon 19 Seminole Bat W2,W3

Special Canvasback 21 Beaver Bullfrog Cottonmouth

Public Canada Goose 11 River Cooter

Interest Redhead Yellowbelly Slider

Ring-necked Duck Eastern Mud Turtle

Lesser Scaup Eastern Musk Turtle

Common Goldeneye Snapping Turtle

Bufflehead

Ruddy Duck

Hooded Merganser

Other Pied-billed Grebe 13 River Otter

Species Common Merganser Mink

Red-breasted Merganser Hoary Bat

American Coot

Osprey 15

Belted Kingfisher 14

Purple Martin 16

Barn Swallow 11

N. Rough Winged Swallow 16

Fish Crow 17
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SemiPermanent Impoundments / Beaver Ponds

Plants Birds Mammals Amphibians Reptiles Insects
NC FED NC FED PIF NC FED NC FED NC FED NC FED

State Rhynchospora crinipest E Prothonatary Warbler 22 Southeastern Bat SC FSC Mabee's salamander SR Glossy Crayfish Snake Saint Francis'Satyr SR E
Federal Eupatorium resinosum T FSC Tricolored Heron SC 18 Refinesque's Big-eared Bat SC(PT) FSC Gray Treefrog W3,W4 Chicken Turtle SR

or Eupatorium resinosum T FSC Little Blue Heron SC 15 Meadow Jumping Mouse W2 Striped Mud Turtle W3
PIF Myriophylum taxum T FSC Snowy Egret SC 14 Seminole Bat W2,W3

Status Carex exillis T FSC Least Bittern W3 20
Utricularis olivacea T Yel-crowned Night Heron W2,W3 18
Potamogeton confervoides C FSC
Eleocharis robinsii C
Eriocaulon texanse C
Utricularis geminiscapa C
Vaccinium macrocarpon C
Cladium mariscoides SR
IIex amelanchier SR
Rhynchospora scirpoides SR
Saggitaria Isoetiformis SR
Scihnoeplectus etuberculatus SR
Scihnoeplectus subterminalis SR
Rhynchospora pallida W1
Eleocharis engelmanii W7
Habenaria repens W7
Hypericium fasciculatum W7
Vaccinium virgatum W7

Wood Duck 19 Racoon Bullfrog
Special Mallard 12 Opossum
Public Green-Winged Teal Beaver

Interest Hooded Merganser
Great Blue Heron 13 River Otter Little Grass Frog Redbelly Water Snake

Other Great Egret 14 Mink Brimley's Chorus Frog Banded Water Snake
Species Bk-crowned Night Heron 17 Silver-haired Bat Upland Chorus Frog Northern Water Snake

Green Heron 15 Hoary Bat Spring Peeper Brown Water Snake
Greater Yellowlegs Muskrat Northern Cricket Frog Eastern Ribbon Snake
Lesser Yellowlegs Southern Cricket Frog Cottonmouth
Solitary Sandpiper Cope's Gray Treefrog River Cooter
Spotted Sandpiper Green Treefrog Florida Cooter
Belted Kingfisher Barking Treefrog Painted Turtle

Green Frog Yellowbelly Slider
Pickerel Frog Spotted Turtle
Southern Leopard Frog Eastern Mud Turtle
Carpenter Frog Eastern Musk Turtle
Fowler's Toad Snapping Turtle
Two-toed Amphiuma
Lesser Siren
Greater Siren
Many Lined Salamander
Mud Salamander
Red-spotted Newt
Broken-striped Newt



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 
 

363 

Small Depression Pond Vernal Pools

Plants Mammals Amphibians Reptiles Insects
NC FED NC FED NC FED NC FED NC FED

State Panicum tenerum E FSC Meadow Jumping Mouse W2 Carolina Gopher Frog SC(PT) FSC Chicken Turtle SRR Saint Francis'Satyr SR E
Federal Utricularis olivacea T Tiger Salamander T Striped Mud Turtle W3

or Lobelia boykinii C-FSC Ornate Chorus frog SR
PIF Utricularis geminiscapa C Plne Barrens Treefrog SR

Status Scleria reticularis SR Mabee's salamander SR
Eleocharis equisetoides W1 Four Toed Salamander SC
Eleocharis melanocarpa W1 Oak Toad W1,W5
Hypericium fasciculatum W7
Xyris smalliana W7

Special Racoon Bullfrog
Public
Interest

Other Least Shrew Little Grass Frog Eastern Ribbon Snake
Species Southern Chorus Frog Cottonmouth

Upland Chorus Frog Spotted Turtle
Spring Peeper Eastern Mud Turtle
Southern Cricket Frog
Pine Woods Treefrog
Squirrel Treefrog
Green Frog
Pickerel Frog
Southern Leopard Frog
Eastern Narrowmouth Toad
Eastern Spadefoot Toad
Southern Toad
Fowler's Toad
Lesser Siren
Spotted Salamander
Marbled Salamander
Two Lined Salamander
Dwarf Salamander (yellow bellied)
Mud Salamander
White-spotted Slimy Salamander
Atlantic Coast Slimy Salamander
Red-spotted Newt
Broken-striped Newt
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Rivers and Streams

Birds Mammals Amphibians Reptiles Insects
NC FED PIF NC FED NC FED NC FED NC FED

State Bald Eagle E(PT) T 17 Southeastern Bat SC FSC Four Toed Salamander SC Striped Mud Turtle W3 Agro Ephemerelian Mayfly SR FSC

Federal Lousiana Waterthrush 21 Star-nosed Mole SC Sandhills Salamander W3 Sandhills Clubtail SR FSC

or Mississippi Kite SR 19 Swamp Rabbit SR Psilotreta labida(a Cadfly) SR

PIF Dbl-crested Cormorant SR 15 Meadow Jumping Mouse W2

Status Little Blue Heron SC 15

Bank Swallow SR

Acadian Flycatcher 20

Yel-crowned Night Heron W2,W3 18

Special Wood Duck 19 Racoon

Public Mallard 12 Opossum

Interest

Other Great Blue Heron 13 River Otter Brimley's Chorus Frog Northern Water Snake

Species Great Egret 14 Mink Northern Cricket Frog Brown Water Snake

Bk-crowned Night Heron 17 Big Brown Bat Green Frog Queen Snake

Green Heron 15 Silver-haired Bat Carpenter Frog Mud Snake

Solitary Sandpiper Red Bat Dwarf Mudpuppy Rainbow Snake

Spotted Sandpiper Greater Siren Cottonmouth

Red-shouldered Hawk 16 Two Lined Salamander River Cooter

Osprey 15 Three Lined Salamander Florida Cooter

Barred Owl 14 Southern Dusky Salamander Painted Turtle

Belted Kingfisher 14 Northern Dusky Salamander Yellowbelly Slider

N. Rough Winged Swallow 16 Many Lined Salamander Eastern Musk Turtle

Fish Crow 17 Mud Salamander Snapping Turtle

Northern Waterthrush Red Salamander
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Special Habitat Features
Developed Areas

Birds
NC FED PIF

State Chimney Swift 20
Federal Rusty Blackbird 19

or
PIF

Status

Killdeer 13
Other Rock Dove 10

Species Eastern Phoebe 14
Purple Martin 16
Northern Mockingbird 14
American Robin 8
House Finch 8
Chipping Sparrow 14

Bare Sandy Ground /Sandy Soils
Birds Mammals Amphibians Reptiles

NC FED PIF NC FED NC FED NC FED
State Lark Sparrow SR Oldfield Mouse SR Carolina Gopher Frog SC(PT) FSC Southern Hognose Snake SR(PSC) FSC

Federal Vesper Sparrow SR Tiger Salamander T Northern Pine Snake SC FSC
or Savannah Sparrow SR Ornate Chorus frog SR Eastern Coral Snake SR#(PE)

PIF Plne Barrens Treefrog SR Chicken Turtle SR
Status Mabee's salamander SR Pine Woods Snake W2

Oak Toad W1,W5 Striped Mud Turtle W3
Slender Glass Lizard W1

Special Mourning Dove 11
Public

Interest
Other Common Nighthawk 17 Little Grass Frog Eastern Glass Lizard

Species Horned lark 11 Southern Chorus Frog Six-lined Racerunner
American Pipit Southern Cricket Frog Eastern Hognose Snake
Lapland longspur Green Treefrog Mud Snake

Pine Woods Treefrog Scarlet Snake
Barking Treefrog Mole Kingsnake
Squirrel Treefrog Southeastern Crowned Kingsnake
Eastern Spadefoot Toad Eastern Box Turtle
Southern Toad River Cooter

Florida Cooter
Painted Turtle
Yellowbelly Slider
Spotted Turtle
Eastern Mud Turtle
Eastern Musk Turtle
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Moist Soils / Mud

Mud and Sand Bar Moist Soils / Mud
Plants Birds Mammals Amphibians Reptiles

NC FED NC FED PIF NC FED NC FED NC FED

State Rhynchospora crinipes E FSC Star-nosed Mole SC Tiger Salamander Striped Mud Turtle W3
Federal Ornate Chorus frog Scarlet Kingsnake W1,W5

or Mabee's salamander
PIF Four Toed Salamander

Status Gray Treefrog
Sandhills Salamander
Oak Toad

Special American Woodcock 19 Racoon Bullfrog
Public
Interest

Greater Yellowlegs Little Grass Frog Five-lined Skink
Other Lesser Yellowlegs Brimley's Chorus Frog Ground Skink

Species Solitary Sandpiper Southern Chorus Frog Rough Earth Snake
Spotted Sandpiper Spring Peeper Smooth Earth Snake
Least Sandpiper Northern Cricket Frog Eastern Garter Snake

Southern Cricket Frog Worm Snake
Cope's Gray Treefrog Ringneck Snake
Green Frog Eastern Kingsnake
Pickerel Frog Eastern Box Turtle
Southern Leopard Frog Eastern Mud Turtle
Carpenter Frog
Southern Toad
Fowler's Toad
Two-toed Amphiuma
Dwarf Mudpuppy
Lesser Siren
Greater Siren
Spotted Salamander
Marbled Salamander
Two Lined Salamander
Three Lined Salamander
Dwarf Salamander (yellow bellied)
Southern Dusky Salamander
Northern Dusky Salamander
Mud Salamander
Red Salamander
White-spotted Slimy Salamander
Atlantic Coast Slimy Salamander
Red-spotted Newt
Broken-striped Newt
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Leaf Litter

Birds Mammals Amphibians Reptiles
NC FED PIF NC FED NC FED NC FED

State Swainsen's Warbler W2,W5 27 Seminole Bat W2,W3 Tiger Salamander T Southern Hognose Snake SR(PSC) FSC
Federal Bk-throated Blue Warbler 25 Ornate Chorus frog SR Northern Pine Snake SC FSC

or Wood Thrush 24 Pine Barrens Treefrog SR Eastern Coral Snake SR#(PE)
PIF Worm Eating Warbler 23 Mabee's salamander SR Timber Rattlesnake SR(PSC)

Status Cooper's Hawk SC 16 Four Toed Salamander SC Pigmy Rattlesnake SR@(PSC)
Sharp-Shinned Hawk SR 15 Gray Treefrog W3,W4 Pine Woods Snake W2
Black Vulture SC 10 Sandhills Salamander W3 Slender Glass Lizard W1
Hermit Thrush SR Oak Toad W1,W5 Scarlet Kingsnake W1,W5
Chuck-will's widow 21
Kentucky Warbler 20
Eastern Towhee 20
Brown Thrasher 19

Special American Woodcock 19
Public Wild Turkey 16
Interest
Other Broad-winged Hawk 14 Northern Shortail Shrew Little Grass Frog Northern Fence Lizard

Species Turkey Vulture 11 Southern Shortail Shrew Southern Chorus Frog Eastern Glass Lizard
Eastern Screech Owl 18 Southeastern Shrew Spring Peeper Five-lined Skink
Great Horned Owl 12 Least Shrew Cope's Gray Treefrog Southern Five-lined Skink
Barred Owl 14 Pine Vole Green Treefrog Ground Skink
Whip-poor-will 18 Pine Woods Treefrog Rough Earth Snake
Winter Wren Pickerel Frog Smooth Earth Snake
Carolina Wren 17 Southern Leopard Frog Brown Snake
Swainsen's Thrush Eastern Narrowmouth Toad Redbelly Snake
Black-and-white Warbler 14 Southern Toad Eastern Ribbon Snake
Yellow Rumped Warbler Fowler's Toad Eastern Garter Snake
Canada Warbler Two-toed Amphiuma Worm Snake
Ovenbird 17 Dwarf Mudpuppy Ringneck Snake
Dark-eyed Junco Lesser Siren Eastern Hognose Snake
Northern Cardinal 15 Greater Siren Black Racer
White-throated Sparrow Spotted Salamander Corn Snake
Fox Sparrow Marbled Salamander Rat Snake

Two Lined Salamander Scarlet Snake
Three Lined Salamander Mole Kingsnake
Dwarf Salamander (yellow bellied) Eastern Kingsnake
Southern Dusky Salamander Southeastern Crowned Kingsnake
Northern Dusky Salamander Copperhead
Mud Salamander Eastern Box Turtle
Red Salamander
White-spotted Slimy Salamander
Atlantic Coast Slimy Salamander
Red-spotted Newt
Broken-striped Newt
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Snags (Standing Dead Trees)

Birds Mammals Amphibians Reptiles
NC FED PIF NC FED NC FED NC FED

State Brown-headed Nuthatch 27 Southeastern Bat SC FSC Scarlet Kingsnake W1,W5
Federal Prothonatary Warbler 22 Refinesque's Big-eared Bat SC(PT) FSC

or Black Vulture SC 10 Brazilian Free-tailed Bat SC(PD)
PIF Chimney Swift 20 Eastern Fox Squirrel SR

Status Carolina Chickadee 20

Special Racoon
Public Opossum
Interest Eastern Gray Squirrel

Other Turkey Vulture 11 Big Brown Bat Pine Woods Treefrog Northern Fence Lizard
Species Eastern Screech Owl 18 Silver-haired Bat Squirrel Treefrog Five-lined Skink

Great Horned Owl 12 Red Bat Southeastern Five-lined Skink
Barred Owl 14 Evening Bat Broadhead Skink
Belted Kingfisher 14 Eastern Pipistrel Corn Snake
Red-headed Woodpecker 18 Cotton Mouse Rat Snake
Pileated Woodpecker 16 Southern Flying Squirrel
Northern Flicker 17
Red-bellied Woodpecker 17
Downy Woodpecker 14
Hairy Woodpecker 17
Great Crested Flycatcher 18
Purple Martin 16
Tufted Titmouse 15
White-breasted Nuthatch 14
Eastern Bluebird 14
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Fallen Logs / Coarse Woody Debris

Birds Mammals Amphibians Reptiles
NC FED PIF NC FED NC FED NC FED

State Northern Bobwhite 22 Oldfield Mouse SR Carolina Gopher Frog SC(PT) FSC Southern Hognose Snake SR(PSC) FSC
Federal Longtail Weasel W3 Tiger Salamander T Northern Pine Snake SC FSC

or Swamp Rabbit SR Mabee's salamander SR Glossy Crayfish Snake SR
PIF Four Toed Salamander SC Eastern Coral Snake SR#(PE)

Status Sandhills Salamander W3 Timber Rattlesnake SR(PSC)
Pigmy Rattlesnake SR@(PSC)
Pine Woods Snake W2
Slender Glass Lizard W1
Scarlet Kingsnake W1,W5

Special Gray Fox
Public Red Fox
Interest Bobcat

Racoon
Eastern Cottontail
Opossum
Beaver

Other Green Heron 15 Mink Cope's Gray Treefrog Northern Fence Lizard
Species Belted Kingfisher 14 Least Shrew Pine Woods Treefrog Five-lined Skink

Pileated Woodpecker 16 Cotton Mouse Eastern Narrowmouth Toad Southeastern Five-lined Skink
House Wren 11 White Footed Mouse Spotted Salamander Broadhead Skink
Winter Wren Golden Mouse Marbled Salamander Ground Skink
Carolina Wren 17 Two Lined Salamander Rough Earth Snake
Orange Crowned Warbler Three Lined Salamander Smooth Earth Snake

Dwarf Salamander (yellow bellied) Brown Snake
Southern Dusky Salamander Redbelly Snake
Northern Dusky Salamander Eastern Ribbon Snake
Many Lined Salamander Eastern Garter Snake
Mud Salamander Worm Snake
Red Salamander Ringneck Snake
White-spotted Slimy Salamander Eastern Hognose Snake
Atlantic Coast Slimy Salamander Black Racer
Red-spotted Newt Corn Snake
Broken-striped Newt Rat Snake

Scarlet Snake
Mole Kingsnake
Eastern Kingsnake
Southeastern Crowned Snake
Copperhead
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Mature Hardwoods

Birds Mammals Amphibians Reptiles
NC FED PIF NC FED NC FED NC FED

State Swainsen's Warbler W2,W5 27 Southeastern Bat SC FSC Four Toed Salamander SC
Federal Wood Thrush 24 Refinesque's Big-eared Bat SC(PT) FSC

or Northern Parula 23 Eastern Fox Squirrel SR
PIF Worm Eating Warbler 23

Status Hooded Warbler 23
Yellow-throated Warbler 22
Prothonatary Warbler 22
Lousiana Waterthrush 21
Mississippi Kite SR 19
Bk-throated Green Warbler SR 19
Cooper's Hawk SC 16
Sharp-Shinned Hawk SR 15
Hermit Thrush SR
Yellow-billed Cuckoo 21
Acadian Flycatcher 20
Kentucky Warbler 20
Eastern Towhee 20
Brown Thrasher 19
Yellow-throated Vireo 19
Rusty Blackbird 19
Summer Tanager 19
Yel-crowned Night Heron W2,W3 18
Blue-headed Vireo 16
Baltimore Oriole W2 17
Brown Creeper SR(PSC)

Northern Bobwhite 22 White-tailed Deer
Special Wood Duck 19 Racoon
Public Wild Turkey 16 Opossum

Interest Mallard 12 Eastern Gray Squirrel
American Crow 11

Red-tailed Hawk 11 Silver-haired Bat Brimley's Chorus Frog Five-lined Skink
Other Red-shouldered Hawk 16 Eastern Pipistrel Upland Chorus Frog Broadhead Skink

Species Broad-winged Hawk 14 Northern Shortail Shrew Pine Woods Treefrog Queen Snake
Eastern Screech Owl 18 Southern Shortail Shrew Spotted Salamander Worm Snake
Great Horned Owl 12 Cotton Mouse Two Lined Salamander
Barred Owl 14 White Footed Mouse Three Lined Salamander
Ruby Throated Hummingbird 18 Golden Mouse Southern Dusky Salamander
Pileated Woodpecker 16 Southern Flying Squirrel Red Salamander
Northern Flicker 17 White-spotted Slimy Salamander
Yellow-bellied Sapsucker Atlantic Coast Slimy Salamander
Downy Woodpecker 14
Hairy Woodpecker 17 Red-eyed Vireo 18
Great Crested Flycatcher 18 Black-and-white Warbler 14
Eastern Phoebe 14 Yellow Rumped Warbler
Fish Crow 17 American Redstart 15
White-breasted Nuthatch 14 Northern Waterthrush
Winter Wren Scarlet Tanager 17
Ruby-crowned Kinglet Northern Cardinal 15
Blue-gray Gnatcatcher 16 Rose-breasted Grosbeak
Gray Catbird 15 White-throated Sparrow
Swainsen's Thrush Fox Sparrow
Cedar Waxwing 13
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Forest Openings / Mixed Heights

Birds Mammals Amphibians Reptiles
NC FED PIF NC FED NC FED NC FED

State Bk-throated Blue Warbler 25 Oldfield Mouse SR Southern Hognose Snake SR(PSC) FSC
Federal Cape May Warbler 23 Eastern Fox Squirrel SR Northern Pine Snake SC FSC

or Prairie Warbler 23 Longtail Weasel W3 Slender Glass Lizard W1
PIF Cooper's Hawk SC 16 Meadow Jumping Mouse W2

Status Sharp-Shinned Hawk SR 15
Magnolia Warbler SR
Blue-winged Warbler SR
Chuck-will's widow 21
Palm Warbler 21
Barn Owl W2,W3
Baltimore Oriole W2 17

Special Northern Bobwhite 22 White-tailed Deer
Public Wild Turkey 16 Coyote
Interest Gray Fox

Red Fox
Bobcat
Racoon
Eastern Cottontail
Opossum

Other Red-tailed Hawk 11 Red Bat Eastern Glass Lizard
Species Eastern Screech Owl 18 Hoary Bat Six-lined Racerunner

Great Horned Owl 12 Evening Bat Eastern Garter Snake
Barred Owl 14 Eastern Mole Rough Green Snake
Whip-poor-will 18 Hispid Cotton Rat Black Racer
Yellow Warbler 11 White Footed Mouse Corn Snake
Orange Crowned Warbler Eastern Harvest Mouse Rat Snake
Dark-eyed Junco Meadow Vole Southeastern Crowned Snake
Blue Grosbeak 16 Copperhead
Indigo Bunting 18 Eastern Box Turtle
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Broad Stream Margins

Birds Mammals Amphibians Reptiles
NC FED PIF NC FED NC FED NC FED

State Bk-throated Blue Warbler 25 Star-nosed Mole SC Four Toed Salamander SC Glossy Crayfish Snake SR
Federal Cape May Warbler 23 Swamp Rabbit SR Gray Treefrog W3,W4 Timber Rattlesnake SR(PSC)

or Prairie Warbler 23 Longtail Weasel W3 Sandhills Salamander W3 Striped Mud Turtle W3
PIF Worm Eating Warbler 23 Seminole Bat W2,W3

Status Hooded Warbler 23
Yellow-throated Warbler 22
Hermit Thrush SR
Acadian Flycatcher 20
Carolina Chickadee 20
Kentucky Warbler 20
Eastern Towhee 20
White-eyed Vireo 19

Special Northern Bobwhite 22 White-tailed Deer Bullfrog
Public American Woodcock 19 Coyote
Interest Bobcat

Racoon
Opossum
Beaver

Other Great Crested Flycatcher 18 Mink Little Grass Frog Five-lined Skink
Species Tufted Titmouse 15 Red Bat Brimley's Chorus Frog Redbelly Water Snake

House Wren 11 Northern Shortail Shrew Upland Chorus Frog Banded Water Snake
Winter Wren Southern Shortail Shrew Spring Peeper Northern Water Snake
Carolina Wren 17 Southeastern Shrew Northern Cricket Frog Brown Water Snake
Blue-gray Gnatcatcher 16 Golden Mouse Southern Cricket Frog Ringneck Snake
Gray Catbird 15 Cope's Gray Treefrog Mud Snake
Red-eyed Vireo 18 Squirrel Treefrog Rainbow Snake
Black-and-white Warbler 14 Green Frog Black Racer
Yellow Rumped Warbler Pickerel Frog Rat Snake
Canada Warbler Southern Leopard Frog Eastern Kingsnake
Common Yellowthroat 17 Eastern Narrowmouth Toad Copperhead
Yellow-breasted Chat 16 Southern Toad Cottonmouth
Northern Waterthrush Two-toed Amphiuma Eastern Box Turtle
Ovenbird 17 Lesser Siren Yellowbelly Slider
Northern Cardinal 15 Marbled Salamander Spotted Turtle
American Goldfinch 12 Two Lined Salamander Eastern Mud Turtle

Three Lined Salamander Snapping Turtle
Dwarf Salamander (yellow bellied)
Southern Dusky Salamander
Northern Dusky Salamander
Mud Salamander
Red Salamander
Broken-striped Newt
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Aquatic Vegetation

Birds Mammals Amphibians Reptiles
NC FED PIF NC FED NC FED NC FED

State American Black Duck W1 22 Carolina Gopher Frog SC(PT) FSC Glossy Crayfish Snake SR
Federal Tricolored Heron SC 18 Tiger Salamander T Chicken Turtle SR

or Little Blue Heron SC 15 Ornate Chorus frog SR
PIF Snowy Egret SC 14 Mabee's salamander SR

Status Least Bittern W3 20
White Ibis W2 20
Yel-crowned Night Heron W2,W3 18

Special Wood Duck 19 Racoon Bullfrog
Public Mallard 12 Beaver
Interest Canada Goose 11

Gadwall
Northern Pintail
American Widgeon
Northern Shoveler
Blue-Winged Teal W2
Green-Winged Teal

Other American Coot River Otter Little Grass Frog Redbelly Water Snake
Species Great Blue Heron 13 Mink Brimley's Chorus Frog Banded Water Snake

Great Egret 14 Muskrat Southern Chorus Frog Eastern Ribbon Snake
Cattle Egret 12 Upland Chorus Frog Mud Snake
Bk-crowned Night Heron 17 Spring Peeper Rainbow Snake
Green Heron 15 Northern Cricket Frog Copperhead

Southern Cricket Frog River Cooter
Green Treefrog Florida Cooter
Squirrel Treefrog Painted Turtle
Green Frog Yellowbelly Slider
Pickerel Frog Spotted Turtle
Southern Leopard Frog Snapping Turtle
Carpenter Frog
Eastern Narrowmouth Toad
Two-toed Amphiuma
Lesser Siren
Greater Siren
Spotted Salamander
Marbled Salamander
Many Lined Salamander
Red-spotted Newt
Broken-striped Newt



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 
 

375 

Aquatic Rocks and/or Logs

Birds Mammals Amphibians Reptiles
NC FED PIF NC FED NC FED NC FED

State Lousiana Waterthrush 21 Glossy Crayfish Snake SR
Federal Dbl-crested Cormorant SR 15 Striped Mud Turtle W3

or Anhinga SR
PIF

Status

Special
Public Wood Duck 19 Beaver
Interest

Other Green Heron 15 River Otter Dwarf Mudpuppy Redbelly Water Snake
Species Winter Wren Mink Greater Siren Banded Water Snake

Northern Waterthrush Two Lined Salamander Brown Water Snake
Three Lined Salamander Northern Water Snake
Southern Dusky Salamander Queen Snake
Northern Dusky Salamander Mud Snake
Many Lined Salamander Rainbow Snake
Mud Salamander Cottonmouth
Red Salamander River Cooter

Florida Cooter
Painted Turtle
Yellowbelly Slider
Spotted Turtle
Eastern Mud Turtle

Species with Negative Priority Scores

Plants Birds Mammals

Albizia Julibissen Mimosa / Silktree European Sterling Norway Rat
Digitaria sanguinalis Crab Grass Brown Headed Cowbird Black Rat
Ligustrum sinense Privet House Sparrow House Mouse
Ligustrum ovalifolium Privet Common Grackle
Melia azedarach Chinaberry
Pueraria lobata Kudzu
Lonicera japonica Japanese Honeysuckle
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APPENDIX 9.2: Forest Management Implementation Schedules 
 

 
 

Table 9.1.2. HMA Treatment Schedule 
 

 
 

Fiscal 
Year 

 
HMAs Proposed for Treatment 

 
Acres* 

 
PST** 
(MBF) 

 
PPW*** 

(CDs) 

 
PS**** 
(Tons) 

 
 

2000 
 
Overhills HMAs 

 
5,500 

 
1,000 

 
10,000 

 
3,000 

 
2001 

 

 
6, 7, 10, 23, 38, 75, 85, 87, 89, 90, 97, 
98, 101, and 102. 

 
3,800 

 
1,000 

 
15,000 

 
2,500 

 
2002 

 

 
11, 32, 41, 42, 43, 44, 45, 49, 52, 62, 
68, 86, 88, 95, 99, & 106.  

 
3,762 

 
1,000 

 
18,000 

 
3,000 

 
2003 

 
35, 40, 59, 60, 67, 76, 79, 81, 82, 84, 
96, 100, & 104. 

 
2,023 

 
1,000 

 
10,000 

 
3,000 

 
2004 

 
To be determined 

 
 

 
 

 
 

 
 

 
Totals 

 

 
13,062 

 
3,000 

 
43,000 

 
8,500 

*   Approximate acreage to be harvested, not HMA size. 
** Pine sawtimber (million board feet) 
*** Pine pulpwood (cords) 
**** Pine straw (tons, postwide harvest) 
 
 

Table 9.2.7. Reforestation Schedule 
 
 

 
 

Fiscal Year 2000 
 

Area 
 

Name 
 

Grid Coordinate 
 

Acres 
 

1 
 
Block 117 Conversion, North 

 
756-028 

 
7 

 
2 

 
Block 117 Conversion, South 

 
756-024 

 
12 

 
3 

 
Block 116 Conversion 

 
774-010 

 
158 

 
4 

 
Ray Woody 

 
718-928 

 
17 

 
5 

 
Mott Lake 

 
624-805 

 
23 

 
6 

 
Rebel Run East 

 
700-929 

 
9 
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Fiscal Year 2000 

7 Overhills Reclaimed Borrow 
Pit 

819-994 20 

 
Total 

 
                          246 

 
Fiscal Year 2001 

 
Conduct site preparation for areas scheduled for planting in FY 2002. 
 

 
Fiscal Year 2002 

 
Area 

 
Name 

 
Grid Coordinate 

 
Acres 

 
1 

 
Block 109 Conversion 

 
733-954 

 
12 

 
2 

 
Chicken Road South 

 
766-830 

 
114 

 
3 

 
IMMD Conversion 

 
869-883 

 
124 

 
4 

 
Stand 4068 Partial Conversion 

 
870-890 

 
14 

 
5 

 
NTA Block 113 

 
748-988 

 
112 

 
6 

 
NTA Block 110 

 
772-974 

 
40 

 
Total 

 
                          416 

 
Fiscal Year 2003 - Site Preparation for 2004 Planting 
Fiscal Year 2004 - To Be Determined 
 
 

Table 9.2.10. Hardwood Control Schedule 
 

 
Fiscal Year 2000 

 
Name of Area 

 
Grid Coordinate 

 
Acres 

 
NTA Block 110 

 
772-974 

 
40 

 
NTA Block 106 

 
715-950 

 
45 

 
Chicken Road South 

 
768-832 

 
60 

 
Plank Road North, Area FF 

 
526-800 

 
55 

 
Hurley Lake Block 

 
738-995 

 
12 

 
Total Acreage 

 
212 

 
Fiscal Year 2001 
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Name of Area Grid Coordinate Acres 
 
Overhills Borrow Pit Area 

 
823-993 

 
84 

 
Overhills Golf Course Area 

 
774-991 

 
95 

 
Overhills Stand Conversion 

 
779-005 

 
219 

 
Total Acreage 

 
                                        398 

 
Fiscal Years 2002, 2003, and 2004 - To Be Determined 
 
 

Table 9.11.3. Woodland Access Trail Maintenance Schedule 
 

 
 
Fiscal Year 2000 
 

Area 
 
Grid Coordinate 

 
Firebreak No. 

 
Project 

 
2-1 

 
528-866 

 
17 

 
Bridge 

 
2-2 

 
548-855 

 
25 

 
Bridge 

 
2-3 

 
777-036 

 
Boundary NTA 

 
Upgrade Easement 

 
2-4 

 
707-883 

 
14 

 
Culvert, Erosion 

 
2-5 

 
779-827 

 
Boundary 

 
Erosion 

 
2-6 

 
652-819 

 
15 

 
Erosion 

 
2-7 

 
641-802 

 
Trail 

 
Erosion 

 
2-8 

 
641-805 

 
Trail 

 
Bridge 

 
2-9 

 
657-820 

 
14 

 
Culvert, Erosion 

 
2-10 

 
667-814 

 
20 

 
Culvert, Erosion 

 
Fiscal Year 2001 
 

Area 
 
Grid Coordinate 

 
Firebreak No. 

 
Project 

 
01-1 

 
588-933 

 
28 

 
Bridge 

 
01-2 

 
595-932 

 
27 

 
Culvert, Erosion 

 
01-3 

 
601-924 

 
24 

 
Culvert, Erosion 

 
01-4 

 
550-890 

 
16 

 
Culvert 

 
01-5 

 
563-904 

 
19 

 
Culvert, Erosion 
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Fiscal Year 2001 

01-6 555-905 20 Culvert, Erosion 
 

01-7 
 

605-953 
 

7 
 
Culvert, Erosion 

 
01-8 

 
613-952 

 
7 

 
Culvert, Erosion 

 
01-9 

 
614-961 

 
4 

 
Culvert, Erosion 

 
01-10 

 
638-954 

 
6 

 
Culvert, Erosion 

 
Fiscal Year 2002 
 

Area 
 
Grid Coordinate 

 
Firebreak No. 

 
Project 

 
02-1 

 
354-753 

 
Boundary 

 
Erosion 

 
02-2 

 
384-751 

 
Boundary 

 
Culvert, Erosion 

 
02-3 

 
351-763 

 
Boundary 

 
Erosion 

 
02-4 

 
369-745 

 
Boundary 

 
Culvert, Erosion 

 
02-5 

 
355-766 

 
Boundary 

 
Construct Boundary 

 
02-6 

 
738-986 

 
4 

 
Culvert, Upgrade 

 
02-7 

 
759-019 

 
Madison Briar Road 

 
Bridge 

 
02-8 

 
765-043 

 
Boundary 

 
Erosion 

 
02-9 

 
729-949 

 
Trail 

 
Upgrade 

 
02-10 

 
651-953 

 
5 

 
Upgrade 

 
Fiscal Year 2003 
 

Area 
 
Grid Coordinate 

 
Location 

 
Project 

 
03-1 

 
761-964 

 
FB #8 

 
Culvert, Erosion 

 
03-2 

 
885-918 

 
FB #13 

 
Culvert, Erosion 

 
03-3 

 
907-947 

 
Boundary 

 
Wash-out 

 
03-4 

 
886-963 

 
FB #14 

 
Culvert, Erosion 

 
03-5 

 
742-807 

 
Boundary 

 
Culvert, Erosion 

 
03-6 

 
535-861 

 
FB #21 

 
Bridge 

 
03-7 

 
707-843 

 
Boundary 

 
Wash-out 

 
03-8 

 
700-944 

 
Trail 

 
Culverts, Erosion 
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Fiscal Year 2003 

03-9 678-795 Boundary Erosion 
 

03-10 
 

655-928 
 

FB #13 
 
Culvert, Erosion 

 
Fiscal Year 2004 
 

Area 
 
Grid Coordinate 

 
Location 

 
Project 

 
04-1 

 
651-925 

 
FB #14 

 
Wash-out 

 
04-2 

 
635-886 

 
Trail 

 
Culvert, Erosion 

 
04-3 

 
633-954 

 
FB #7 

 
Erosion 

 
04-4 

 
556-838 

 
FB #32 

 
Bridge 

 
04-5 

 
650-824 

 
FB #5 

 
Wash-out 

 
04-6 

 
678-795 

 
Boundary 

 
Erosion 

 
04-7 

 
653-813 

 
FB #21 

 
Culvert, Erosion 

 
04-8 

 
565-942 

 
FB #32 

 
Culvert, Erosion 

 
04-9 

 
355-749 

 
Boundary 

 
Culvert, Erosion 

 
04-10 

 
362-757 

 
Trail 

 
Culvert, Erosion 
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APPENDIX 9.2.7: Fort Bragg Reforestation Summary 
 

 
 
An annual reforestation report will be competed at the end of each fiscal year during FY 00-04 and added to 
this appendix. 
 
 

ANNUAL REFORESTATION REPORT 
 

FISCAL YEAR 2000 
 
 

WORK ACCOMPLISHED BY CONTRACT:  Planted two hundred acres of 
containerized longleaf pine seedlings.  Approximately 908 
seedlings per acre were hand planted on a 6’ by 8’ spacing.  Cost 
of reforestation was $249.95 per acre.  The contractor furnished 
the seedlings. 
 
  G.C.__             Acres            Location Name 
 
777-017               158           Scotsman Road, Sholar Block 
819-993                19           Overhills Borrow Pit 
763-830                15           Chicken Road South 
699-930                 8           Rebel Run 
            TOTAL     200 
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REFORESTATION ACCOMPLISHMENT 
 

FY ACRES PLANTED AREA DIRECT SEEDED CUMULATIVE ACRES 
    

56     60        60 
57     40      100 
58   194      294 
59    600      894 
60   490    1,384 
61   300    1,684 
62   289    1,973 
63     50    2,023 
64   140    2,163 
65 1,589    280   4,032 
66   150 1,115   5,297 
67   127 1,822   7,245 
68 1,730    452   9,426 
69 1,953  11,379 
70 2,508  13,887 
71 2,038  15,925 
72 2,000  17,925 
73    393  18,318 
74    304  18,622 
75    430  19,052 
76    352  19,404 
77    302  19,706 
78    303  20,009 
79    319  20,328 
80    312  20,640 
81    294  20,934 
82    302  21,236 
83    306  21,542 
84    299  21,841 

   85*        0  21,841 
86       0  21,841 
87       0  21,841 
88       0  21,841 
89    155  21,996 
90    141  22,137 
91    183  22,320 
92      44  22,364 
93      70  22,434 
94   240  22,674 
95      40  22,714 
96    402  23,116 
97       0  23,116 
98   392  23,508 
99   300  23,808 
00  200  24,008 
01 217  24,222 
02 166  24,388 
03    
04    

*No reforestation took place due to a longleaf bumper seed crop the previous fall. 
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APPENDIX 9.2.9: Forest Insect Activity and Control 
 

 
Fiscal Year 2000 

 
There were no helicopter flights for insect detection due to lack of mission funds. There were no significant 
forest insect spots found during ground reconnaissance; however, there was some individual tree mortality 
and small group mortality associated with Ips spp. beetle activity following some wildfires and/or growing 
season burns. 
 
 

FOREST INSECT ACTIVITY 
 

FY NUMBER OF SPOTS ACRES HARVESTED CUMULATIVE ACRES 
    

78 10 160  
79 10 170 330 
80 16   20 350 
81 13   22 372 
82   4   12 384 
83   1     1 385 
84   0     0 385 
85   1     2 387 
86   5   18 405 
87   4   15 420 
88   0     0 420 
89   2     2 422 
90   1     2 424 
91   2     0 424 
92   4     0 424 
93   4     0 424 
94   3     8 432 
95   0     0 432 
96   0     0 432 
97    0      0 432 
98    0      0 432 
99    0      0 432 
00    0      0 432 
01    
02    
03    
04    
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APPENDIX 9.2.10: Summary of Hardwood Control 
 

 
The annual Hardwood Control Report will be added to this appendix following control activity each fiscal 
year. 
 

Fiscal Year 2000 
 
 

A. Work Accomplished In-house: 
 
Chemical control using velpar ULW was accomplished in the 
following RCW cluster areas: 
 
1.  Clusters 475,480,488     775-990        140.47 acres 
2.  Clusters 473,474         778-979         13.46 acres 
3.  Cluster 465              780-974         18.92 acres 
4.  Cluster 468              785-977          8.82 acres 
5.  Cluster 483              799-996          7.14 acres 
6.  Cluster 472              796-980         10.40 acres 
7.  Cluster 466              792-948         18.40 acres 
8.  Cluster 470              793-978          3.19 acres 
9.  Cluster 479              782-966          2.00 acres 
10. Cluster 460              779-960          4.10 acres 
11. Cluster 459              775-956          4.50 acres 
12. Cluster 467              788-973          4.00 acres 
13. Cluster 493              817-986           .70 acres 
14. Cluster 510              818-003          7.67 acres 
15. Cluster 504              828-992          8.50 acres 

                                                 TOTAL 252.27 Acres 
 
Chemical control using velpar ULW as accomplished in the 
following RCW forage areas: 
 
1.  South of Vass Rd         780-969         11.90 acres 
2.  South of Range 51        780-839         30.96 acres 
3.  South of Chicken Rd      763-828         20.90 acres 
4.  South of Longstreet      628-884          4.60 acres 
                                       TOTAL 68.36 Acres 
 
B. Work Accomplished By Contract: 
 
Chemically treated 300 acres inside the ASP fence with an Oust 
Velpar L mix to kill grass in preparation for release of planted 
longleaf pine. 
 



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 
 

388 

HARDWOOD CONTROL ACCOMPLISHMENT 

FY 

Chemically 
Treated No. 

of Areas 

Chemically 
Treated 
Acres 

Roller Chopped 
No. of Areas 

Roller 
Chopped 

Acres 
Brush Cut No. 

of Areas 
Brush Cut 

Acres 
Total Acres 

Treated 
Cumulative 
Total Acres

68     13 659     659 659
69     29 1,365     1,365 2,024
70     48 1,958     1,958 3,982
71     50 1,171     1,171 5,153
72     12 129     129 5,282
73     13 439     439 5,721
74     32 1,083     1,083 6,804
75     29 890     890 7,694
76     24 668     668 8,362
77     16 351     351 8,713
78     13 286     286 8,999
79     7 324 6 235 559 9,558
80     14 319     319 9,877
81     31 700 5 272 972 10,849
82     10 165     165 11,014
83     14 192 8 89 281 11,295
84     31 453 12 350 803 12,098
85     20 191 7 121 312 12,410
86     17 287     287 12,697
87 8 210 0 0     210 12,907
88 9 270 0 0     270 13,177
89 8 201 3 81     282 13,459
90 1 35         35 13,494
91           215 215 13,709
92           2,472 2,472 16,181
93   15       2,479 2,494 18,675
94   9       2 11 18,686
95 4 101         101 18,787
96 1 45         45 18,832
97 1 18 1 30 1 25 73 18,905
98 * 7 525 1 55     580 19,485
99 7 522 2 18 4 206 746 20,231

2000 *20 621     1 20 641 20,872
2001             0 20,872
2002      1  16     160 20,87288
2003     8  240     2400 20,8721,028
2004             0 20,872

         
* Treated one area (300 acres) at ASP by contract.     
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APPENDIX 9.5.1: Fort Bragg Wildlife Harvest Since 1968 
 
 

                Fort Bragg Wildlife Harvests 1967 - 1998             

    Deer     Doves     Ducks       Squirrels       Quail     Rabbits   

                 Fox Sq. Grey Sq. All Sq All Sq             

Year Harv Att H:A Harv Att H:A Harv Att H:A   Harv Harv Att H:A Harv Att H:A Harv Att H:A

67 196 9,434 1:48 1,193 821 1.5:1 17       357 500 0.7:1 4,228 2,256 1.9:1 533 688 0.8:1

68 278 9,421 1:34 6,647 1,851 3.6:1 19 35 0.5:1    255 632 0.4:1 7,520 3140 2.4:1 684 869 0.8:1

69 182 7,963 1:44 5,346 1,854 2.9:1 27 80 0.3:1    347 606 0.5:1 3,467 1482 2.3:1 296 495 0.6:1

70 247 8,264 1:33 5,327 1,802 3.0:1 23 41 0.6:1    902 1,269 0.7:1 5,234 2166 2.4:1 1,250 1645 0.8:1

71 179 8,691 1:48 6,610 1,805 3.7:1 37 101 0.4:1    1,103 1,372 0.8:1 8,912 3948 2.3:1 726 935 0.8:1

72 189 10,494 1:56 3,643 1,554 2.3:1 7 22 0.3:1    662 1,096 0.6:1 6,121 3726 1.6:1 401 688 0.6:1

73 262 11,808 1:45 2,473 1,278 1.9:1 8 50 0.2:1    203 477 0.4:1 4,730 2900 1.6:1 235 596 0.4:1

74 191 10,583 1:55 4,095 1,103 3.7:1 4 42 0.1:1    136 431 0.3:1 4,267 2567 1.7:1 211 495 0.4:1

75 228 11,897 1:52 3,020 1,241 2.4:1 26 47 0.6:1    231 450 0.5:1 3,509 2336 1.5:1 218 397 0.5:1

76 276 11,870 1:43 1,989 1,237 1.6:1 11 84 0.1:1    138 393 0.4:1 3,479 2308 1.5:1 165 400 0.4:1

77 327 13,776 1:42 2,888 1,032 2.8:1 23 23 1.0:1    394 584 0.7:1 3,612 2628 1.4:1 270 372 0.7:1

78 360 15,186 1:42 2,889 1,075 2.7:1 56 176 0.3:1    590 774 0.8:1 4,060 2980 1.4:1 277 343 0.8:1

79 446 15,875 1:36 3,251 1,180 2.8:1 37 150 0.3:1    760 870 0.9:1 4,723 3535 1.3:1 314 315 1.0:1

80 424 16,710 1:39 2,118 1,176 1.8:1 102 236 0.4:1    889 1,341 0.7:1 3,210 3322 0.9:1 330 521 0.6:1

81 636 18,745 1:29 1,559 1,053 1.5:1 34 67 0.5:1    805 1,222 0.7:1 2,337 2537 0.9:1 171 290 0.6:1

82 834 24,397 1:29 3,313 1,057 3.1:1 50 241 0.2:1 118 472 590 1,254 0.5:1 1,411 1799 0.8:1 82 373 0.2:1

83 904 23,164 1:26 3,310 776 4.3:1 54 310 0.2:1 88 278 366 1,138 0.3:1 1,267 1638 0.8:1 69 405 0.2:1

84 796 19,912 1:25 4,158 1,107 3.8:1 74 323 0.2:1 117 356 473 1,195 0.4:1 672 1120 0.6:1 45 373 0.1:1

85 1,042 20,447 1:20 4,230 1,206 3.5:1 37 165 0.2:1 100 465 565 811 0.7:1 667 1226 0.5:1 88 510 0.2:1

86 1,113 20,345 1:18 4,303 1,305 3.3:1 38 162 0.2:1 191 697 888 979 0.9:1 560 1075 0.5:1 68 616 0.1:1

87 988 19,878 1:20 4,920 1,516 3.2:1 57 266 0.2:1 87 344 431 678 0.6:1 912 1124 0.8:1 89 427 0.2:1

88 979 15,455 1:16 4,717 1,117 4.2:1 36 115 0.3:1 123 609 732 790 0.9:1 1,046 1060 0.9:1 136 496 0.3:1

89 1,261 16,585 1:13 2,778 1,033 2.7:1 35 109 0.3:1 83 517 600 741 0.8:1 1,662 1219 1.4:1 79 466 0.2:1

90 897 17,910 1:20 1,953 900 2.2:1 14 86 0.2:1 60 246 306 432 0.7:1 951 1058 0.9:1 79 272 0.3:1

91 771 15,467 1:20 2,065 837 2.5:1 34 126 0.3:1 57 343 400 684 0.6:1 312 933 0.3:1 74 449 0.2:1

92 780 15,983 1:20 1,655 695 2.4:1 55 206 0.3:1 79 450 529 786 0.7:1 570 907 0.6:1 50 457 0.1:1

93 930 16,116 1:17 2,677 897 3.0:1 29 143 0.2:1 83 305 388 653 0.6:1 362 930 0.4:1 45 492 0.1:1

94 906 17,402 1:19 4,100 872 4.7:1 56 241 0.2:1 84 293 377 754 0.5:1 334 915 0.4:1 37 465 0.1:1

95 714 14,217 1:20 2,892 980 3.0:1 73 189 0.4:1 63 333 396 724 0.5:1 309 748 0.4:1 79 501 0.2:1

96 913 16,221 1:18 3,399 914 3.7:1 53 189 0.3:1 83 351 434 879 0.5:1 538 957 0.6:1 115 658 0.2:1

97 717 13,967 1:19 3,815 1,084 3.5:1 73 267 0.3:1 62 239 301 492 0.6:1 341 649 0.5:1 67 309 0.2:1

98 621 13,652 1:22 2,870 1,160 2.5:1 70 220 0.3:1 49 195 244 764 0.3:1 528 969 0.5:1 29 402 0.1:1
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APPENDIX 9.8.1.1: Watershed Planning Matrix and Priority 
Watersheds 

 
 

Prioritization Matrix 
 
The order in which watersheds and sites receive treatment is determined by application of prioritization 
criteria. Stream water turbidity standards, training requirements, wetlands, and endangered species habitat are 
significant factors for prioritizing sites. Watersheds containing active construction sites and having those 
types of soils that produce high turbidity levels will be carefully assessed and receive a high priority. 
Proximity to surface waters and sensitive areas are important factors due to potential risks for sediment 
transport. The effect that soil loss and sediment yield from eroded and bare areas has on surface water quality 
and sensitive areas listed above will form the basis for site prioritization. Conditions at installation 
boundaries will be carefully assessed to prevent negative impact on private property. 
 
Where an entire watershed must be brought into compliance, sites within that watershed will be prioritized 
according to the amount each contributes to the overall impact. Treatment within the watershed will continue 
as needed until the watershed is within compliance standards. Where entire watershed compliance is not an 
issue, sites situated in all watersheds will be evaluated and prioritized on a single, comprehensive project 
inventory list according to accepted criteria, regardless of the watershed in which they occur. 
 
Consideration will be given to effects that erosion has on structures, facilities, and training space. A high 
priority will be assigned to sites where eroded conditions threaten a facility’s structural integrity or its ability 
to function for an intended purpose. The level of priority given to such sites is dependent upon the direct and 
indirect consequences of facility or structural failure as well as the relative importance and urgency 
associated with other sites. Contributions of sediment from eroded structures or facilities will be taken into 
account for the watershed in which they occur and sensitive areas impacted. 
 
Sites having highest priority will receive treatment at the earliest possible time. This includes treatment of 
additional areas within the watershed that are significantly intensifying the ongoing erosion processes at a 
degraded site. 
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Matrix Decision Tree 
 
 
---------------------------- NO -----------------------> 

 

                     
 
 
 

 

 
 

 

 
 
 

 
 
 
 
 

Watershed Prioritization List 
 
Watersheds on Fort Bragg have been identified and mapped on the GIS. 
Many major watersheds have been subdivided into major tributaries or minor watersheds. This facilitates the 
assessment process to create an accurate means of prioritization. Fort Bragg has 62 watersheds, ranging from 
187 to 9,676 acres. 
 
Watersheds listed below are prioritized based on the prioritization matrix above. The list will be updated 
during the annual review process. 
 
Watershed     Acres          Priority  Watershed     Acres Priority 
 
Little Creek  1,730 acres     01 Mill Creek  1,587 acres     06  
Tank Creek  4,138 acres     02  Deep Creek  3,094 acres     07 
Stewart’s Creek 2,554 acres     03  Jumping Run Creek 3,236 acres     08 
Beaver Creek  3,356 acres     04  Little Rockfish Creek 7,274 acres     09 
McPherson Creek 3,397 acres     05  McDuffie Creek 2,978 acres     10 

Total            33,344 acres 

Is soil 
moving off-
site? 

General 
maintenance, 
establish ground 
cover, etc.    YES 

Are silt and/or 
other soil particles 
entering 
wetlands? Are silt and/or other soil 

particles entering or eroding 
from endangered species 
sites? 

-- NO --> 
  

Are silt and/or 
other soil 
particles 
entering water 
ways? 

-- NO ---
> 

   YES   YES     NO   

Are silt and/or 
other soil particles 
from historic or 
archeological 
sites? 

 Priority 3   Priority 2 
     YES 

    Priority 1 

  NO     YES 
  Priority 
5  

  Priority 
4 
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APPENDIX 9.8.1.2: Soil Conservation Implementation Schedule 
 

 
FY 00 Work Plan 

 
1. Review and update SCMP by the end of the first quarter. 
2. Continue to monitor firebreak maintenance and repair. Inventory and evaluate 20 percent for 

 stability and possible closure. 
3. Continue water quality sampling for continuous evaluation and prioritization of watersheds and sites 

within the watersheds; target: 100 percent of the top 10 priority watersheds will be  
 completed by the end of the second quarter of FY 2000. 

4. Monitor roads and road shoulders biannually to ensure they are properly maintained and stable. 
5. Initiate work orders for those areas identified for repair or rehabilitation; initiate work order 

 within 60 days of identification. 
6. Continue to reclaim areas that have been identified as open and unvegetated; target: 25 percent will 

be vegetated in FY 2000. 
7. Update the SCMP to incorporate objectives required to meet the projected land resource and 

 training needs during the next 5-year period. To be completed and ready for implementation 
by the beginning of FY 2001. 
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APPENDIX 9.11a: Forest Fires on Fort Bragg 
 
 

ANNUAL FOREST FIRE REPORT 
 

 
 
FY 

TOTAL 
FIRES 

NO FIRES 
PROT WOODS 

ACRES 
BURNED 

ACRES 
FIRE 

NO FIRES 
DANG AREA 

ACRES 
BURNED 

ACRES  
FIRE 

 
 COST 

         
66   48  1,037 22      $12,402.00 
67   92  4,010 44        23,477.00 
68 133  2,227 17        13,753.00 
69 411  2.328   6        23,928.00 
70 222  1,316   6          5,633.00 
71 290  1,646   6          8,116.00 
72 199  1,347   7          9,741.30 
73   99     820   8          4,393.40 
74 268  2,502   9          6,543.95 
75 213  1,068   5          3,501.50 
76 331  2,315   7          7,280.70 
77 580 463 1,960   4 117    721   6       8,846.00 
78 562 448 2,541   6 114 1,368 12     16,028.47 
79 796 637 4,895   8 159 1,173   7     19,293.95 
80 526 445 2,502   6   81    673   8     11,066.38 
81 609 476 2,945   6 138    914   7     11,906.74 
82 452 342 2,399   7 110 1,153 10     13,265.20 
83 379 274 1,365   5 105    581   5       4,844.81 
84 335 239 1,188   5 96    670   7       5,108.30 
85 403 275 1,391   5 128    733   6     10,735.81 
86 362 258 1,233   5 104    588   6       5,154.80 
87 268 197 1,439   5   71    423   6       5,285.19 
88 379 266 2,516   9 113    940   8     10,184..20 
89 177 132 2,030 15   45 1,432 32       5,870.90 
90 263 213 6,840 32   50 1,248 25     38,700.76 
91 113   90 2,832 31   23    450 20       8,928.30 
92 298 226 8,048 36   72 3,889 54     55,340.00 
93 269 203 8,357 41   66 3,067 46     54,107.00 
94 227 175 6,466 37   52 2,606 50     39,460.00 
95 217 180 7,552 42   37 2,160 58     53,444.00 
96 170 130 4,798 37   40 1,442 36     28,225.00 
97     209 158 4,739 30   51 3,800 75    31,598.00 
98     249 168 4,726 28 81 2,455 30  22,259.00 
99     291 216 7,682 36 75 3,648 48 52,110.00 
00     204 151 7,275 48 53 2,839 54 43,215.00 
01    190 139 6,431 46 51 1,772 35 38,586.00 
02 265 202 7,869 39 63 3,407 54 47,214.00 
03 61 39 1,966 50 22 575 26 17,787.00 
04         
* Note:  FY-03  Large number of troops deployed, extremely wet spring and summer…. 
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WILDFIRES PER MONTH 
 
 

 
FY 

 
OCT 

 
NOV 

 
DEC 

 
JAN 

 
FEB 

 
MAR 

 
APR 

 
MAY 

 
JUN 

 
JUL 

 
AUG 

 
SEP 

YEAR  
TOTAL 

78   35 40 11 19 23   93   95 44 26 29 90 57 562 
79 117 68 23 28 59 103   94 73 64 37 93 37 796 
80   37 20 31   9 36   30   95 77 46 21 94 31 527 
81   16 25 26 35 47 113 138 27 39 30 27 85 609 
82   96 39 17 17 28   40 116 33 16 11 20 22 452 
83   24 39   3 23   6   24   41 59 25 42 61 32 379 
84   26 13   7   4 20   29   65 48 49 22 27 25 335 
85   19 26   8 12 29   86   88 41 19 22 12 41 403 
86   16   6 13 39 14   45   88 31 33 45 12 20 362 
87   29   2   4   6 21   25   43 40 19 47 22 10 268 
88   38 31 14   2 47   66   53 50 37 16 15 10 379 
89   12 12 35 22 18   22   13 17   6   5   9   5 176 
90   12 19 10 20 18   19   48 30 28 35 16   8 263 
91     1 1   4   0 10     9     9 12 26 20   4 17 113 
92   16 24 32 11 46   31   53 26   4 34   8 13 298 
93   17 14   8   8 32   28   32 45 45 21 11   8 269 
94     6 10   5 14 13   44   45 48 12   9 12   9 227 
95   13 15   4   7 29   44   41 25   6   9 18   6 217 
96     9       9   5   4 16   40   29 21 20   7 10   0 170 
97    7   2   8   4 15   25   47 39 15 21 15 11 209 
98 11 3 9 4 15 21 25 9 41 46 34 31 249 
99 19 16 17 19 20 57 31 35 31 19 24 3 291 
00 6 29 5 12 21 50 21 31 22 1 2 4 204 
01 18 21 12 32 6 16 32 20 7 6 10 10 190 
02 14 31 12 8 32 23 30 25 34 15 25 7 285 
03 4 2 3 7 9 6 10 9 2 0 0 10 61 
04              
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APPENDIX 9.11b: Forest Fire Management SOP 
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DEPARTMENT OF THE ARMY 
HEADQUARTERS, XVIII AIRBORNE CORPS AND FORT BRAGG 

Directorate of Engineering and Housing 

 

SOP #3420             
30 April 1992  
 

Forest Fire Management 
 1. References.  

a. AR 420-74.  

b. DA Pam 420-7.  
 

c. FB Reg 350-6.  

d.  Fort Bragg Woodland Management Plan. 

e. Biological Opinion, 2 Feb 90.  

2. Scope. This SOP applies to all DEH personnel engaged in the management of  forest fires on the Fort 
Bragg/Camp Mackall reservation.  

3: Purpose. To establish priorities, procedures, and responsibilities for  
the prevention, detection, and management of forest fires on the installation.  

4. Responsibilities.  

a. The supervisory forestry technician plans, coordinates, and executes activities at an operational level in 
forest fire management.  

b. The engineering equipment operators, forestry technicians, and wildlife biologists function as incident 
commanders and fire crewmembers. They operate a variety of fire management equipment. Equipment operators 
check fuel and water levels of assigned equipment on a daily basis and perform repairs as necessary to keep 
equipment operational.  

c. The forestry technician serves as the fire dispatcher, as needed; ensures fire equipment is operational; and 
computes fire weather data on a daily basis.  
 

d. All Natural Resources Branch personnel are subject to fire management activities as needed and are on 
call during weekends, holidays, and nights. Assistance from Endangered Species Branch personnel may be requested 
as needed.  

5. Objectives.  

a. Minimize adverse effects from fire containment or suppression procedures and optimize beneficial effects 
to the longleaf pine/wiregrass ecosystem.  

. b. Use the lookout towers to detect forest fires in the surrounding area, in cooperation with other North 
Carolina Forest Service towers, and to dispatch personnel and equipment for fire management activities. .  
 

c. To minimize erosion and to provide passable roads, assign top priority to the maintenance of reservation boundary 
roads; and maintain firebreaks when. adjacent strips are programmed for burning during the current year cycle.  

d. Conduct annual maintenance of impact and range areas to control erosion and to prevent the spread of fires.  
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e. Between January and July, conduct annual prescribed burning on one-third of the managed woodlands and assign 
top priority to growing season ecological burning. Each year during the growing season, a fringe will be burned inside impact 
areas to prevent the escape of fires and to maintain the longleaf ecosystem within the impact area.  

6. Response Procedures.  
a. Fires Occurring During Duty Hours:  

(1) The first responder (incident commander) in a scout vehicle will bring the following items to the fire 
scene:  

 
• Red- cockaded woodpecker (RCW) colony distribution and firebreak maps  
• Fire management tools such as rakes, flaps, and drip torches  
• Extra fuel for torches  

Scout vehicles equipped with pumpers will be full of water and operational. If response is from the Natural 
Resources or Endangered Species Office, bring photos of the RCW tree distribution for the reported fire location. -  

(2) The second responder (if requested) will bring all necessary maps and tools, in addition to any special 
equipment requested by the incident commander. 

    b. Fires Occurring During Nonduty Hours:  

(1) At least two individuals will respond to all fire calls. The first responder will not leave until the second 
responder arrives at the : office.  

(2) All maps and equipment, as specified in para 7a, will be carried to the fire scene. In addition, flashlights 
and portable radios will be available and used at night fires.  

(3) Radio contact will be established with the Fire Department and Range Control before leaving the office 
to respond to night fires. Requests for additional personnel will be made through the Fire Department.  

   c. All safety equipment, to include Nomex fire suits, will be available and used by all fire crew members.  

   d. If needed, assistance from military units is authorized by FB Reg 350-6. Make contact with senior military 
individual at the scene. If problems arise, make radio contact with Range Control.  

7. Work Priority.  
 
   a. The first responder will scout the fire scene, determine the best containment procedure, then call for additional 
personnel and equipment if needed. 

   b. Take immediate action to protect endangered life or property.  

   c. Locate and protect RCW trees within the area of fire containment. Do not jeopardize personnel or equipment if 
tree protection cannot be safely accomplished. 
 
8. Procedure.  

   a. Noncritical Days (Spread Index 30 or below1):  
 

(1) Forest fires occurring during the growing season (April to July) will be prescribed for let-burns to 
maximize beneficial ecosystem effects. , Fires occurring outside the growing season will be prescribed to minimize 
spread to the nearest existing firebreak, drainage, stream, or woods trail. Where existing barriers are not present, 
direct suppression may be considered if fire has the potential to spread over a large area.  
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(2) Fires will be contained using methods which result in the least possible soil disturbance. Manual or 
mechanical raking is preferred; however heavy equipment may be used if the preferred method is not feasible due to 
the size of fire or personnel limitations. If heavy equipment is used, the following best management practices will be 
applied:  

(a) Limit all earth-disturbing activities to existing firebreaks and trails.  

(b) Do not move soil off existing firebreaks or trails into wetland areas.  

(c) Do not disturb existing vegetation on firebreaks or trails any more than necessary in order to make them 
fireproof.  

(3) Request mobile military operations be moved out of harm's way to accommodate let-burns during the 
growing season.  

(4) Prohibit plowing of fire lines within endangered species sites. Heavy equipment involved in fire 
'containment or maintenance activities may pass through endangered species sites on existing trails or firebreaks; 
however, earth-disturbing activities by heavy equipment will be limited to maintained firebreaks. Water-pumping 
equipment is allowed within endangered species sites to protect RCW cavity trees or other cavity recruitment trees.  

  b. Critical Days (Spread Index 31 and Up1):  

(1) Forest fires may be suppressed if the incident commander determines that the fire is damaging an 
endangered species habitat or has the potential to damage on- or off-post property.  

(2) Direct suppression using fire plows will only be considered when fires are exhibiting extreme behavior and other 
suppression or containment methods prove ineffective. Plowing of fire lines within endangered species sites is 
prohibited; however, water suppression is authorized within endangered species sites under these extreme 
conditions.  

c. Drainages will be avoided by equipment, except on existing firebreaks or trail crossings.  

9. Proponent. Proponent of this SOP is the Environmental/Natural Resources Division.  

____________________________________________________ 

1Spread Index is computed using the National Fire Danger Rating System using computations of fine fuel moisture, 
adjusted fuel moisture, and buildup index. Variables within computations are relative humidity, days since last 
significant rain, and wind speeds. 
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APPENDIX 9.11.1.1: Military Mission Restrictions Due to Fire 
Danger Conditions 

 
 

XIII Abn Corps and Fort Bragg Reg. 350-6 
 
 
    c.  When weather conditions prohibit the firing of high explosive ammunition in impact areas, the Installation 
Range Officer will direct all firing be stopped. 
 
 
    d.  Weapon and explosive limitations due to weather: 
 
CONDITION A:  Normal condition (Engr Fire Index I, II, or III) 
 
IMPACT AREAS:  No limitation due to weather conditions. 
 
FIXED RANGES:  No limitation due to weather conditions. 
 
TRAINING AREAS:  No limitation due to weather conditions. 
 
DEMOLITION AREAS:  No limitation due to weather conditions.  Ranges 46 and 47 may have limits placed on 
them due to weather. 
 
CONDITION B:  (Engr Fire Index IV or V and surface winds not exceeding 10 MPH) 
 
IMPACT AREAS:  No limitation on artillery or mortars.  No limitation on any weapons firing into Coleman from 
the OP5 - 8A Area.  All others HE or ball ammo only. 
 
FIXED RANGES:  No limitation due to weather conditions. 
 
TRAINING AREAS:  Blank ammo and explosive training aids that are under observation at time of detonation.  No 
M80 firecrackers or flares. 
 
DEMOLITION AREAS:  No limitation due to weather conditions. 
 
Ranges 46 and 47 may have limits placed on them due to weather. 
 
CONDITION C:  (Engr Fire Index V and surface winds between 10-20 MPH) 
 
IMPACT AREAS:  Artillery and mortars anything except WP and smoke.  All others HE or ball ammo only.  No 
tracers permitted. 
 
FIXED RANGES:  HE or ball only.  No tracers permitted except Ranges 30, 53, 54, 66A, and 66B.  No rockets, 
66mm, 30mm, 35mm, or 90mm recoilless rifle. 
 
TRAINING AREAS:  No firing of weapons, explosives or demolitions of any type.  No open fires.  No flares or 
simulators of any type permitted. 
 
DEMOLITION AREAS:  Shaped charges into ground or solid object only.  Standard military explosives in prepared 
demolition areas only. 
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CONDITION D:  (Engr Fire Index V and surface winds greater than 20 MPH). 
 
 
IMPACT AREAS:  No firing permitted. 
 
FIXED RANGES:  No firing permitted. 
 
TRAINING AREAS:  No firing permitted. No open fires. 
 
DEMOLITION AND NBC AREAS:  No firing permitted. 
 
All unit personnel conducting live fire training will be notified of the existing fire condition by Range Control when 
limitations apply.   
Personnel conducting training in the nonfiring training areas will contact Range Control to learn what fire condition 
is in effect. 
 
11-12.  SAFETY. 
 
    a.  The provisions of AR 385-63, this regulation, and appropriate field and technical manuals will govern the 
general aspects of all firing at Fort Bragg. 
 
    b.  Prior to firing into any impact area, the OIC of firing will obtain clearance to fire from Range Control.  When 
firing is completed, the OIC will immediately notify Range Control. 
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APPENDIX 9.11.2: Prescribed Burning Summary 
 

PRESCRIBED BURNING ACCOMPLISHMENT 
 
Prior to FY 95, a buffer area inside MacRidge, Coleman, and 
McPherson Impact Areas were scheduled to be burned annually.  Due 
to safety issues which arose in FY 91, a surface survey by the 
Explosive Ordinance Disposal (EOD) personnel was required prior to 
burning operations.  EOD personnel were not available during FY 92, 
93, or 94 to escort Natural Resources personnel into impact areas 
to secure RCW cavity trees; therefore, fringe areas were not 
prescribed burned these three years.  In FY 95 it was determined 
that training related fires in the impact areas were of a frequency 
and intensity sufficient to meet the objectives of ecosystem 
restoration and maintenance; therefore, no prescribed fires are 
scheduled within the primary impact portions of McRidge, Coleman, 
and McPherson.  Some strips around the fringe of these three impact 
areas are scheduled on a 2 or 3-year cycle.     
 
 FISCAL YEAR 
 

  91 92 93 94 95 96 97 
Grow Season 21,685 16,148 22,958 6,815 19,948 21,428 22,151
Winter 15,017 7,886 8,613 9,726 9,481 6,992 4,926
Quail Study 975 770 572 0 799 0 0
Plant Sites 325 89 1,138 502 606 568 515
Exp Plots 327 0 0 0 0 0 0
DZ's 500 0 0 0 0 0 0
Site Prep 0 0 0 0 0 0 0
Greenbelt 0 1,570 149 0 0 0 1,087
Roadsides 0 15 20 16 0 16 20
Veggie Plots 0 0 0 622 664 1,293 1,293
Historical 0 0 0 84 239 0 0
Wildlife Dormant 0 0 0 0 0 0 1,125
Wildlife Grow 0 0 0 0 0 0 1,719
Non-Scheduled 0 244 1,084 0 0 185 839
TOTAL 38,829 26,713 34,534 17,765 37,286 30,482 33,675
 
 

PROPOSED 38,773 35,990 47,727 48,919 50,360 35,878 42,540
DIFFERENCE 56 -9,277 -13,193 -31,154 -13,074 -5,396 -8,865
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PRESCRIBED BURNING ACCOMPLISHMENT 

 
Note:    *  need to add additional categories  
             * Impact Area burning included into growing-season acreage after FY-01 
 FISCAL YEAR 
 

  1998 1999 2000 2001 2002 2003 2004 
Grow Season 11,197 14,664 21,202 24,842 29,083 37,211
Dormant Season 4,192 6,030 15,284 3,472 4,677 5,064
Quail Study        / Pine Plantation 0 0 0 0 0 282
Plant Sites 1,029 809 2,238 960 1,058 122
DZ's                   / Pope AFB 0 0 425 0 160 27
Site Prep           / Housing 0 0 0 172 0 0
Greenbelt          / Projects 965 0 0 0 417 0
Range Control 0 0 2,473 6,243 6,158 6,960
Impact Areas 0 0 19,191 18,413 0 0
Veggie Plots 1,293 1,293 0 0 0 0
Historical 0 0 1,073 334 365 443
RCW Growing 0 1,011 4,646 6,449 29,083 0
RCW Dormant 0 0 1,187 2,435 22,497 0
Butterfly Growing 0 293 153 1,249 672 933
Wildlife Dormant 0 1,179 0 558 526 571
Wildlife Grow 754 636 0 0 0 303
Non-Scheduled 0 114 433 910 499 385
TOTAL 19,430 26,030 67,880 66,205 65,613 52,301
 
 

PROPOSED 39,388 56,711 74,069 65,764 68,320 53,562
Percent Completed 49% 46% 90% 100% 96% 98%
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APPENDIX 9.11.2.8: Guidelines for Prescribed Burning in RCW 
Habitat 

 
 
 
1. Have available aerial photo coverage and burn prescription for appropriate burning area showing 
designated RCW clusters and all known RCW tree locations. 
 
2. Conduct ground reconnaissance in RCW cluster to locate plotted trees and to identify new start or cavity 
trees that may have been constructed since last search. 
 
3. Secure all RCW trees by removing fuel from around base for a distance of at least 10 feet. This may be 
done by the following methods: 
 
a. Utilize rakes to remove dead fuel. If wire grass is present, do not uproot. Remove loose fuel on top of wire 
grass by using the teethed side of a McLeod rake. This procedure will groom wire grass away from tree. This 
method of preparation is not- recommended in association with moderate to heavy wire grass. If used under 
these conditions, RCW trees must be continuously monitored during burning. 
 
b. Use a combination of raking/burning. Rake litter back approx. 1 foot from base. Burn from this point. 
Allow fire to burn out at least 10 feet; however, 20 feet is preferred. This is the preferred method. 
 
CAUTION - WHEN FIRE IS USED TO PREP RCW TREES, WATER PUMPING CAPABILITY MUST 
BE PRESENT TO IMMEDIATELY EXTINGUISH ANY CAVITY TREES WHICH MAY CATCH FIRE. 
FOR EXTREMELY ACTIVE CAVITY TREES, BACK PACK PUMPS DO NOT PROVIDE ADEQUATE 
PROTECTION. 
 
4. RCW tree protection during growing season burns - If RCW` trees are secured by the method 
described in para 3.b above, fires may be allowed to continue to burn if associated forage areas are being 
burned simultaneously. If forage area burning is to be conducted at a later time, prep fires should be 
extinguished with water. Recommend prep of RCW trees be conducted on same day of forage area burn. 
If aerial ignition is used, this is required. 
 
5. RCW tree protection during non-growing season burns - Prep work may occur several days to a few 
weeks ahead of scheduled forage area burn. For aerial ignition burns, tree prep must occur on day of forage 
area burn. 
 
6. Revisit cluster site as soon as possible following forage area burn. Immediately extinguish any RCW trees 
which may have ignited. Reconnaissance burn block and extinguish any potential cavity trees which can be 
safely reached. 
 
 
 



 
  410 
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APPENDIX 9.11.3a: Summary of Trail and Firebreak 
Maintenance 

 
MILES OF FIREBREAKS AND BOUNDARIES MAINTAINED 

FY 

PRESCRIBED 
BURNING PREP ON 

FIREBREAKS 

IMPACT 
BOUNDARY 

MAINTENANCE 
BOUNDARY 

MOWING 
EROSION 
CONTROL 

FIREBREAKS 
CONSTRUCTED 

IMPACT AND 
BOUNDARY ROAD 
CONSTRUCTION 

66 98 39     10   
67 90 38     15   
68 85 39     12   
69 118 39     10   
70 90 39     48 2 
71 87 39     41   
72 105 39     46 1 
73 110 39     79   
74 95 39     92 1 
75 135 39     96   
76 115 39     38   
77 102 39       1 
78 54 39     15   
79 60 39     10 1 
80 211 39     12   
81 186 39     13   
82 112 39     15   
83 117 39     10 2 
84 193 50     3 16 
85 240 50     6 2 
86 279 50     3 3 
87 188 50     4 *17 
88 68 50     3 1 
89 75 50         
90 39 50   6     
91 178 50 11 8     
92 63 50 11 14     
93 58 50 11 17     
94 63 50 11 26     
95 88 50 22 47     
96 41 50 26 43     
97 36 50 29 48     
98 47 50 27 45 0 **2 
99 68 0 24 31 0 0 

2000 184 66 28 28 0 0 
2001 206 66 26 31 0 0 
2002 224                66  0          22                0  0  
2003                218               66                0           15                      0                   0 
2004             

       
* NTA BOUNDARY CONSTRUCTION  ** CAMP MacKALL BOUNDARY (William’s Tract)  
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APPENDIX 9.11.3b: Woodland Access Trail Restoration 
 
Woodland access trail restoration accomplishments will be recorded in this appendix at the close of each 
fiscal year as part of the INRMP update process. 
 

CULVERT AND BRIDGE INSTALLATION AND REPAIR 

FY 
CULVERTS 
INSTALLED 

BRIDGES 
CONSTRUCTED 

BRIDGE 
CONSTRUCTION 
MATERIAL COST

BRIDGES 
REPAIRED

BRIDGE 
REPAIR 

MATERIAL 
COST 

66 44 4       
67 54 6       
68 56 8       
69 49 5       
70 65 8       
71 76 12       
72 143 16       
73 166 16       
74 214 13   2   
75 225 14   3   
76 247 8   6   
77 98 6 $13,096 9 $7,226 
78 100 4 $9,207 11 $7,717 
79 145 4 $13,388     
80 67 4 $12,869 4 $4,630 
81 66 6 $15,684 14 $10,247 
82 61 7 $21,270 7 $7,450 
83 106 4 $9,118 10 $9,816 
84 46 2 $5,438 6 $10,380 
85 58 4 $13,731 7 $9,103 
86 70 1 $2,897 3 $2,969 
87 102 2 $2,613 4 $3,229 
88 37     3 $2,962 
89 65 4 $19,516 3 $3,485 
90 27 11 $48,070 4 $7,452 
91 12     3 $5,695 
92 16     4 $8,646 
93 21 2 $10,297 7 $11,240 
94 23 1 $5,780 6 $10,130 
95 38 2 $8,990 5 $8,335 
96 18     4 $6,484 
97 22     5 $7,534 
98 19 4 $19,200 6 $9,660 
99 10 3 $12,760 4 $6,385 

2000 14 2 $16,380 4 $8,740 
2001 19 3 $18,725 4 $9,135 
2002 12  5                    $24,370 6         $12,462 
2003 8                1                    $5,185 2           $4,295 
2004          
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 APPENDIX 17.3.1.1.1: Forest Products Income Since 1966 
 

AVERAGE PRODUCT PRICES 
 
 

FISCAL 
YEAR 

AVG PRICE/ 
MBF SAW 

AVG PRICE/ 
CORD PULP 

STRAWED 
ACRES 

AVG PRICE/ 
ACRE STRAW 

AVG PRICE/ 
TON STRAW 

AVG PRICE/ 
TON STUMPS 

       
66      $  35.10       $   6.06   $    2.74 $1.00 
67          35.90            6.76         2.75   1.00 
68          35.21            6.82         2.93   1.09 
69          37.79            6.38         3.30   1.51 
70          38.85            7.02         3.44   1.84 
71          34.19            7.58         3.55   1.65 
72          46.67            6.75         3.05   1.21 
73          51.55            6.60         3.94   1.76 
74          54.15            8.70         4.49   2.73 
75          66.11            9.48         5.49   6.00 
76          83.53            8.35         5.26   7.40 
77          80.16            9.18         7.38   5.00 
78        110.78            9.21         9.03   5.00 
79          81.08            9.21       16.54   5.00 
80        133.55            9.21         5.95  
81        141.88          14.88         8.61   4.50 
82        152.11          11.15         8.95  
83        160.88          10.45       24.54  
84        154.39          13.95       22.42   7.75 
85        115.65          12.68       32.90   7.74 
86        108.09          12.75       46.66  
87          94.00            9.68       41.18  
88        126.00          10.07       71.85  
89        144.88            8.47       59.82  
90        130.55          14.47       84.76  
91          70.85          19.27 3,439 $74.03   116.19  
92        103.89          15.10 1,312   82.94   141.92  
93          85.78          27.28    747   42.74     58.97  
94        133.26          21.73 3,577   43.76     87.68  
95          98.00          38.84 4,420   29.55     37.49  
96        149.67          23.92 3,008   41.75     36.62  
97         77.66         35.67 3,533   77.66     81.06  
98         46.00         53.99 2,883   83.36   120.05  
99       170.93         41.23 2,668   69.38     82.90  
00       249.37         37.60 1,821 152.55   111.08  
01       
02       
03       

     04                                                           
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ANNUAL HARVEST AND YEARLY RECEIPTS 
 
     BOARDFEET   CORDS   INCOME  TONS   INCOME   TONS   INCOME    TOTAL 
FY  PINE (MBF)  PINE    TREES   STRAW  STRAW   STUMPS  STUMPS   RECEIPTS   
55    1,801     2,756 $ 50,982                                  $ 50,982   
56    1,827     2,884   75,021                                    75,021 
57    1,843     4,524   73,805                                    73,805 
58    2,708     5,822  107,091                                   107,091 
59    3,237     5,918  151,437                                   151,437 
60    1,526     4,512   85,424                                    85,424 
61    5,289     8,389  247,621                                   247,621 
62    6,222    17,503  307,767                                   307,767 
63    4,691    10,518  219,549                                   219,549 
64    5,654    14,690  378,369                                   378,369 
65   19,866    32,183  748,494                                   748,494 
66   12,044    20,278  575,275    574  $ 1,572  3,277 $ 3,277    580,124 
67    8,706    23,784  443,536     82      225 10,364  10,363    454,124 
68    8,818    19,963  424,301    296      866  9,809  10,716    435,883 
69    6,677    13,566  353,247    635    2,098 22,500  34,026    389,371 
70    5,516     9,240  280,782    846    2,914 18,706  34,433    318,129 
71    6,911     9,785  322,019    528    1,874 13,660  22,546    346,439 
72    6,454     8,012  326,208    260      794 10,438  12,608    339,610 
73    6,259     6,904  353,728  1,598    6,304  3,763   6,625    366,657 
74    5,121     9,028  408,443    750    3,364  8,516  23,239    435,046 
75    3,511     4,714  271,876    654    3,594  5,083  30,520    305,990 
76    4,497     2,846  401,165  1,313    6,906  1,192   8,818    416,889 
76T     803       103   65,662    422    2,354    478   2,388     70,404 
77    3,746       891  283,075  1,061    7,828  1,097   5,487    296,390 
78    2,961     2,088  299,639  1,179   10,643  2,392  11,959    322,241 
79      597     1,600   70,270  1,614   26,688                    96,958 
80    3,037     3,387  244,420  3,647   21,715    539   2,425    268,560 
81      791       655   62,345  2,733   23,535                    85,880 
82    2,648     1,578  342,032  4,996   44,718                   386,750 
83    3,587     1,578  558,587  3,805   93,373    989   7,662    659,622 
84    3,827     1,941  451,710  6,570  147,308    495   3,834    602,852 
85    3,390     1,760  390,261  5,978  196,696                   586,957 
86    3,624     1,549  445,653  6,140  286,492                   732,148 
87    3,733       952  356,870  7,412  305,205                   662,075 
88    1,489     1,719  220,579  7,543  541,996                   762,575 
89      969     2,507  161,625  7,012  419,480                   581,105 
90       90     7,780  117,569  7,700  652,699                   770,268     
91        7     9,669  189,252  2,871  333,582                   522,834 
92       36     1,104   20,412    767  108,855                   129,267 
93      201     1,067   36,353    494   29,132                    65,485 
94      652     1,262  127,601  1,305  114,416                   242,017 
95      948     9,937  480,670  3,484  130,637                   611,307 
96      763    17,851  472,416  3,389  124,098                   596,514  
97    1,315     8,668  412,691  3,858  312,751                   725,442 
98      257    16,143  882,001  2,002  240,353                 1,122,353 
99      252     9,009  404,407  1,492  172,800                   577,207 
00      729    12,884  666,331  2,501  277,799                 1,003,502 
01            907,706 
02 
03 
04 
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APPENDIX 17.3.1.1.2: Natural Resources Branch Operating 
Costs and Proposed Budget for Next Fiscal Year14 

 
Fiscal Year Forestry Funds OMA Environmental Funds 

   
66 $225,757  
67 $234,689  
68 $202,917  
69 $302,255  
70 $287,575  
71 $297,756  
72 $306,628  
73 $293,289  
74 $306,984  
75 $323,892  
76 $447,295  
77 $375,056  
78 $414,123  
79 $404,281  
80 $414,690  
81 $495,190  
82 $458,985  
83 $474,021  
84 $490,024  
85 $498,600  
86 $574,900  
87 $556,000  
88 $562,800  
89 $551,400  
90 $516,316  
91 $549,708   $  14,482 
92 $554,000   $132,366 
93 $523,000   $225,000 
94 $407,000   $358,300 
95 $332,000   $744,992 
96 $350,000                   $1,087,046 
97 $429,000                   $1,036,773 
98 $400,000    $500,163 
99 $420,000    $662,335 

2000 $601,000    $662,123 
01 $429,000    $626,298 
02  $429,000                   $2,579,792 
03 $430,000                   $3,917,812 
04   
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NATURAL RESOURCES BRANCH 

ACTUAL BUDGET FY 00 
FORESTRY FUNDS 

 
 
 

Basic Labor                                 $242,033.06 
 
Hazard Pay                                  $  9,654.57 
 
Benefits                                    $ 63,416.17 
 
Overtime Pay                                $ 42,980.83 
 
Awards                                      $  3,060.00 
 
Holiday Pay                                 $     71.28 
 
                                            $361,215.91 
 
Contracts: 
 
Herbicide Application (FW00183-8)           $ 17,835.00 
Planting Trees                              $ 49,990.00 
Load ArcInfo Software (FW00006-0)           $  4,000.00 
Credit Card Svcs                            $  1,119.07 
 
                                            $ 72,944.07 
 
                                               
Supplies:                                   $146,298.89  
 
Equipment: 
 

GPS Pathfinders                             $ 20,010.90 
 
                                 TOTAL      $601,000.00 
 
Funding (131053) $626,000.00 
23 June         -$ 25,000.00 
TOTAL            $601,000.00 
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NATURAL RESOURCES DIVISION 

PROPOSED BUDGET FY 02 
FORESTRY FUNDS 

 
 
 

Basic Labor                                 $268,374.70 
 
Hazard Pay                                  $ 13,000.00 
 
Benefits                                    $ 65,000.00 
 
Overtime Pay                                $ 43,000.00 
 
Awards                                      $  2,500.00 
 
                                            $391,874.70 
 
Contracts: 
 
Reforestation                               $ 33,125.30 
 
                                TOTAL       $425,000.00 
 
Funding (131053) $425,000.00 
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FY 01 ACTUAL BUDGET 
NATURAL RESOURCES DIVISION (OMA $) 

       
              
Work Order # Phase Description Labor Cost Contract Cost Material Cost Total Cost 
FW00004-0S 1 Nat Resr Admin $102,321 $0 $0 $102,321 
  2 Fire Management $430,000   $93,977 $523,977 
    Post and Cable $8,218 $0 $3,000 $11,218 
    Pope Clear Zone $7,692 $0 $0 $7,692 
    Garden Spot Clearing $3,385 $0 $0 $3,385 
    Grove of Honor $908     $908 
    Fork Lift Training $132     $132 
              
              
              
              
      $552,656 $0 $96,977 $649,633 
       
       
       
       
       
       

FY 02 PROPOSED BUDGET 
NATURAL RESOURCES DIVISION (OMA $) 

       
              
Work Order # Phase Description Labor Cost Eqpt Rental Cost Material Cost Total Cost 
FW00004-1S 1 Nat Resr Admin $126,042 $0 $0 $126,042 
  2 Fire Management $632,210 $130,000 $110,000 $872,210 
FW00005-1S 1 End Spcs Support-Forestry $15,000 $0 $0 $15,000 
  2 End Spcs Support-Fire Mgt $30,010 $0 $0 $30,010 
FW00006-1S 1 Operating Supplies $0 $0 $40,000 $40,000 

      $803,262 $130,000 $150,000 $1,083,262 
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APPENDIX 17.4: Plan Implementation Priorities and Funding 
Sources 

 
Funding Source Implementation Year Section Goals/Objectives* 

ENV OMA For Sikes Agri ITAM Othr On-going 00 01 02 03 04 

1.2 Fort Bragg Natural Resources Mission, General Goals, and 
General Objectives  

             

Goal 1 Provide quality natural resources as a critical training asset 
upon which to accomplish the military mission of Fort Bragg 

             

G 1.  Ensure no net loss in the capability to support training               

G 2.  Maintain quality training lands              

G 3.  Assess and mitigate cumulative effects of training on natural 
resources 

             

Goal 2  Manage natural resources on Fort Bragg to assure good 
stewardship of public lands entrusted to the care of the Army. 

             

G 1.  Use adaptive ecosystem management strategies              

G 2.  Monitor and manage soils, water, vegetation, and wildlife              

G 3.  Provide products of renewable natural resources              

G 4.  Provide professional enforcement              

G 5.  Involve the surrounding community               

G 6.  Coordinate Natural Resources Programs with other agencies              

Goal 3 Improve the quality of life of the Fort Bragg community and 
general public through high quality natural resources-based 
recreational opportunities.  

             

G 1.  Provide high quality opportunities for hunting and fishing              

G 2.  Provide high quality natural resources-based opportunities for 
other outdoor recreation. 

             

G 3.  Provide conservation education opportunities              

Goal 4 Comply with laws and regulations that pertain to management 
of Fort Bragg's natural resources. 

             

G 1.  Manage natural resources within the spirit and letter of 
environmental laws. 

             

G 2.  Protect, restore, and manage sensitive species and wetlands.              

G 3.  Use procedures within the NEPA to make informed decisions               

G 4.  Ensure protection of cultural and historic resources              

G 5.  Implement INRMP within framework of Army policies and 
regulations. 

             

Goal 5  Comply with laws and regulation concerning endangered 
species 

             

G 1.  Protect and manage threatened and endangered species in 
accordance with laws, regulations, and agreements. 

             

G 2.  Manage and protect listed species as a priority              

8.1 Ecosystem and Habitat Restoration Monitoring              

 Monitor resources that are important indicators of overall 
ecosystem integrity, wildlife habitat conditions, and the 
capability of lands to support military missions. 

             

R 1.  Create a habitat Restoration Working Group Monitoring 
Subcommittee to implement HMA monitoring protocols 

             

R  2 .Implement a three tiered approach to monitoring x       x      
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Funding Source Implementation Year Section Goals/Objectives* 

ENV OMA For Sikes Agri ITAM Othr On-going 00 01 02 03 04 

R  3. Use fire ecologist to evaluate prescribed burning x       x      

R  4. Analyze inventory and monitoring data x       x      

R  5. Use computer database to track HMA prescription process x       x      

8.1.1 Ecosystem Monitoring-Reference/Benchmark Communities              

 Provide descriptions of natural variability of stand structure 
and species composition and abundance 

             

R  1. Choose sites that most closely approximate conditions in 
presettlement longleaf pine forests 

x  x     X      

R  2. Measure spatial and temporal variability X       x      

8.1.2 Ecosystem Restoration Monitoring-Post Treatment              

 Measure response to management applied to degraded stands              

R  1. Measure parameters to assess response to treatments x  x   x  X      

R  2. Monitor treatments in three stands of a major community type X  x   x  x      

8.1.3 Ecosystem Maintenance Monitoring              

 Measure responses to management through the use of growing 
season prescribed burns and natural and human disturbances 

             

R  Measure parameters to assess response to treatments x  x     x      

8.2.1 Land Condition Trend Analysis              

 Provide long term assessments of changes in vegetation, 
wildlife composition, and soil loss 

             

G  1. Monitor all 210 core plots in 1999 (2000) and every five years      x  x      

G  2. Establish and monitor core plots (Overhills) annually from 
1999 to 2003 

     x  x      

G  3. Monitor special use plots during 1999-2003      x  x      

G  4. Establish additional special use plots as needed      x  x      

R  5. Decide on future monitoring of songbirds using LCTA      x     x   

A  6. Complete the degree of disturbance study by FY 00 (04)      x  x      

G  7. Update the floral inventory as new species are found      x  x      

8.2.2 Forest Inventory and Monitoring              

Goal 1 Inventory forest stands              

G   Complete an installation-wide forest inventory by 2003   x        x   

Goal 2 Monitor changes in forest stand composition              

G   Monitor changes in stands resulting from silviculture treatments   x     x      

8.2.3 Wildlife Habitat Inventory              

 Identify and Inventory habitat, burning requirements, and 
limiting factors 

             

G  1. Maintain an installation-wide wildlife habitat inventory and 
annually update map of burning needs  

x       x      

G  2. Use HMA habitat maps for HMA planning/RCW forage 
analysis 

x       x      

G  3. Create specialized wildlife habitat and management maps x       x      

G  4. Incorporate wildlife habitat inventory into HMA prescriptions x       x      
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R  5. Monitor naturally-occurring important food species x       x      

8.2.4 Floral Surveys              

Goal 1 Identify flora of Fort Bragg              

G   Update the flora inventory x     x  x     x 

Goal 2 Regularly survey rare, threatened, and endangered plants              

G Conduct postwide rare, threatened and endangered plant surveys 
every five years. 

             

8.2.5.1 Federally Endangered Plants              

Goal 1 
Goal 2 

Monitor federally-listed plant species 
If needed, consult with the USFWS for changes to monitoring              

8.2.5.1.1  Michaux's Sumac (Rhus michauxii)              

G  1. Census stems to infer population trends of Michaux’s sumac x       x      

G  2. Determine effects of different fire intervals on Michaux’s 
sumac 

x       x      

8.2.5.1.2 Rough-leaved loosestrife (Lysimachia asperulaefolia)              

G 1.  Determine if the 3-year growing season burn cycle is improving 
habitat of small, isolated loosestrife populations 

x       x      

G 2. Monitor loosestrife within index macroplots in impact areas x       x      

8.2.5.1.3 American Chaffseed (Schwalbea  americana)              

G  Determine if the 3-year growing season burn cycle is improving 
habitat of small, isolated American chaffseed populations 

x       x      

8.2.5.2 Federal Species of Concern              

 Monitor four selected federal plant species of concern              

8.2.5.2.1 Sandhills Milkvetch              

G  1. Monitor two subpopulations of sandhills milkvetch x       x      

G  2. Determine if the 3-year growing season burn cycle is improving 
habitat of small, isolated milkvetch populations 

x       x      

8.2.5.2.2 Pickering's Dawnflower              

G  1. Document population trends of Pickering’s dawnflower x       x      

G  2. Determine effects of roller-chopping on Pickering’s 
dawnflower 

x       x      

8.2.5.2.3 Georgia Indigo-bush              

G  Document population trends of Georgia indigo-bush and assess 
after prescribed fires 

x       x      

8.2.5.2.4 Sandhills Pyxie-moss              

G Document population trends of 2 subpopulations of pyxie-moss  x       x      

8.2.6 Wetlands              

 Maintain baseline database on wetlands resources              

R  1. Update NWI database based on USFWS ground-truthing 
surveys 

x       x      

G  2. Conduct project-specific wetland delineations as needed x       x      

8.3.1 Wildlife Game Species              

 Monitor wildlife to steer habitat management and control 
harvest 

             

8.3.1.1 White-tailed deer              

G  Continue to monitor deer population status x   x    x      



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 
 

426 

Funding Source Implementation Year Section Goals/Objectives* 

ENV OMA For Sikes Agri ITAM Othr On-going 00 01 02 03 04 

8.3.1.2 Turkeys              

G  1. Continue to evaluate turkey distribution and abundance x   x    x      

A  2. Establish permanent transects to monitor turkeys annually x       x      

G  3. Evaluate the outcomes of 1999 turkey releases x       x      

G  4. Evaluate the turkey population on the Overhills tract x       x      

8.3.1.3 Small Game              

G  1. Assess and monitor population health of small game  x       x      

G  2. Monitor quail densities using the 16-route Breeding Bird 
Survey 

x       x      

R  3. Develop small game flush counts and other monitoring x       x      

A  4.  Use skilled hunters to monitor changes in game populations x       x      

R  5. Use track and pellet counts as an index to small game species x       x      

G 6. Monitor wood duck population productivity              

8.3.2 Fish              

 Monitor fisheries to steer lake management toward optimum 
sustained yield of fish 

             

G  1. Annually conduct fisheries surveys of intensively managed 
lakes 

x       x      

G  2. Conduct fisheries surveys in other accessible lakes every 5 
years 

x       x      

A  3. Monitor streams using North Carolina Index of Biotic Integrity x       x      

R  4. Creel survey intensively managed channel catfish lakes every 3 
years and intensively managed bass-bluegill lakes every 5 years 

x       x      

8.3.3.1 Red-cockaded Woodpecker              

Goal 1 Conduct project surveys as outlined 1996 Guidelines              

G  Survey 100 percent of proposed project areas if not done within 
the preceding year 

x       x      

Goal 2 Identify, locate, and map locations of cavity start trees              

G  1. Update RCW survey every 5 years to document new cavity 
trees 

x            x 

G  2. Tag, GPS, paint, and plot all newly found trees on aerial photos x       x      

G  3. Coordinate and communicate to document locations of new 
trees 

x       x      

Goal 3 Annually inspect RCW clusters per 1996 Guidelines              

G  1.Collect cavity tree data annually to determine cluster activity for 
all active clusters and recruitment clusters as scheduled 

x             

G  2. Inspect cluster activity twice yearly in recruitment clusters x             

G  3. Design a method to quantify density and height of hardwood 
encroachment within cluster stands 

x             

Goal 4 Design a population monitoring program to monitor RCWs              

G  1. Continue sampling at least 25% of the RCW population x       x      

G  2. Monitor active recruitment clusters at least 5 yrs post 
occupancy 

x       x      

G  3. Analyze breeding season data annually x       x      

R  4. Monitor cavity trees and color-band birds on private lands x       x      

A  5. Correlate RCW population data with training intensity              



  
Integrated Natural Resources                     Fort Bragg and Camp Mackall  
Management Plan                      North Carolina 
 

427 

Funding Source Implementation Year Section Goals/Objectives* 

ENV OMA For Sikes Agri ITAM Othr On-going 00 01 02 03 04 

Goal 5 Implement a RCW habitat restoration monitoring program              

A  Ensure measuring RCW response to habitat restoration is 
included in ecosystem monitoring plans 

x             

8.3.3.2 Saint Francis’ Satyr              

Goal 1 Survey suitable habitat for Saint Francis’ satyr              

G  1. Continue inhouse project surveys of suitable habitat x       x      

G  2. Continue inhouse, systematic surveys in identified habitat x       x      

Goal 2 Monitor Saint Francis’ satyr              

A  1. Cooperate with the USFWS and Natural Heritage Program to 
develop a monitoring program 

x       x      

G  2. Investigate further monitoring/survey potential with 
stakeholders 

x       x      

8.3.4 Nongame Birds              

Goal 1 
    
Goal 2 

Monitor populations and habitat preferences for nongame 
birds 
Monitor success/steer management for priority nongame birds 

             

G  1. Monitor breeding birds using 17 Breeding Bird Survey routes x       x      

G  2. Participate in the annual Christmas Bird Count  x       x      

G  3. Participate in the annual migration census x       x      

G  4. Participate in the MAPS program x       x      

G  5. Assess habitat use and management potential for specialized 
habitat species. 

x       x      

8.3.5 Other Nongame Species              

Goal 1 
Goal 2 

Monitor nongame populations to assess ecosystem health 
Monitor success/steer management for priority nongame 
species 

             

G  1. Maintain/distribute wildlife checklists and occurrence records x       x      

R  2. Monitor nongame with land management activities  x       x      

R  3. Develop a system to monitor furbearers and predators  x       x      

G  4. Investigate monitoring predators using calling surveys x       x      

G  5. Conduct nocturnal wildlife surveys during deer counts x       x      

A  6. Inventory faunal species as needed x       x      

8.4.1 Surface Water              

Goal 1 Ensure compliance with State surface water quality standards              

   Develop a stream sedimentation monitoring plan and use results 
to make soil erosion project decisions 

x       x      

Goal 2 Use water chemistry parameters to manage fish habitat              

G   Continue to monitor fisheries-oriented parameters of water 
quality 

x       x      

8.5 Soils Inventory and Monitoring              

 Use soil parameters to manage soil erosion and habitat              

G   Continue site-specific soil testing for natural resources programs x       x      

8.6 Data Storage, Retrieval, and Analysis              

 Store and analyze data is an efficient, cost-effective manner              

8.6.1 Microcomputer System              

G Upgrade hardware and software as needed              
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8.6.2 Tabular Natural Resources Data              

G  Maintain, analyze, and update natural resource databases      x x x      

8.6.3 Geographic Information System (GIS)              

G  1. Make more use of the analytical capabilities of the GIS      x  x      

G  2. Convert GRASS GIS data to ARCINFO and attach attribute 
data to spatial data layers 

  x   x        

G  3. Convert GIS data to the World Geodetic System 1984 datum   x   x        

G  4. Apply Tri-Service Spatial Data Systems naming to all data 
layers 

     x  x      

G  5. Establish GIS mapping capabilities through the network   x     x      

G  6. Continue to maintain GIS server and peripheral systems      x  x      

G  7. Fill the vacant PWBC GIS Administrator Position x         x    

8.6.4 Global Positioning System (GPS)              

G  1. Upgrade GPS hardware and software      x  x      

G  2. Maintain GPS base station   x     x      

8.6.5 Remote Imagery              

G  1. Obtain a full set of photographs in 2002 x     x   x  x   

G  2. Investigate the use of  satellite imagery   x   x  x      

G  3. Document effects of land uses using past aerial photographs   x   x  x      

G  4. Update capabilities to access and process digital orthophotos x  x   x        

9.1.1 Regional Planning and Conservation              

Goal 1  Participate in regional planning and conservation              

Goal 2  Collaborate toward a recovered RCW population in the 
Sandhills 

             

G  1. Participate in a regional monitoring partnership x       x      

R  2. Assess agreements and continue to fulfill obligations with 
Public Works Commission and private landowners 

x       x      

G  3. Coordinate with the North Carolina Wildlife Resources 
Commission and the Sandhills Game Lands 

x       x      

G  4. Entertain research requests to use Fort Bragg x       x      

G  5. Evaluate unsolicited proposals for area designations x       x      

G  6. Maintain communication regarding RCW data for regional 
trend analysis 

x       x      

G  7. Coordinate with the NC Sandhills Regional Working Group to 
evaluate RCW recovery status. 

x       x      

9.1.2 Habitat Management Area Prescriptions              

Goal 1 
Goal 2 
 
Goal 3 

Implement Forest Management portions of the INRMP 
Provide a forum for coordinating implementation of the 
INRMP 
Maximize work efficiency through coordination 

             

G  1. Develop priorities for HMA treatments and target species x  x   x  x      

G  2. Develop and implement plans to restore natural communities x       x      

G  3. Develop treatment prescriptions in phases x       X      

G  4. Establish post treatment evaluation schedules X       x      

A  5. Apply experimental design, ecosystem  and other monitoring, 
research, and habitat models 

x       X      
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G  6. Select core areas x       X      

G  7. Delineate forest stands as Core Area, RCW Forage Area, or 
Other Area 

x       X      

G  8. Manage natural communities within HMAs stand-by-stand   x     X      

G  9. Develop burn plans based on habitat and restoration 
requirements 

 x x      x x x x x 

G  10. Use the previous block system on the NTA   x       x    

G  11. Adjust HMAs to reflect administrative/land use type 
delineation 

x  x   x  x      

9.1.3 Species Prioritization              

 Provide focus for management by prioritizing wildlife species              

G  1. Develop and apply species priorities and habitat models to meet 
life requisite needs of high priority species 

x       x      

G  2. Apply species priorities as adaptive management targets x       x      

9.1.4 Training Requirements Integration              

Goal 1 
Goal 2 

Rehabilitate training areas 
Integrate training requirements for land use with land 
capability 

             

9.1.4.1 Identification of Training Needs              

G  Identify ways to sustain or improve training via land management  x    x        

9.1.4.2 Mission Siting              

G  Site missions where they can be sustained  x    x        

9.1.4.3 Training Restrictions              

G  Implement environmental regs that affect Range operations x x    x  x      

9.1.4.4 PWBC-Range Branch Coordination              

G  Coordination with PWBC/working groups/coordination avenues  x    x  x      

9.2.2 Forest Management for Natural Community Restoration and 
Wildlife Habitat 

             

Goal 1 

Goal 2 

Goal 3 

Goal 4 

Manage HMAs for the restoration of degraded longleaf 
pine/wiregrass communities 
Provide improved forest conditions to promote biological 
diversity and maintain viable populations of native species 
Maintain natural community health/generate forest income 
Support sustainable human activities 
Support sustainable human activities, recognizing these 
activities are secondary  to military training 

             

G  1. Prioritize Level 3 for restoration and stand conversion; 
prioritize Levels 1 and 2 as maintenance; restore Level 4 areas 

x  x     X      

G  2. Manage for successional stages and habitat patch characteristics X  x     X      

G  3. Identify and maintain functional flora and fauna corridors x  x     X      

R  4. Control or eradicate exotic species X         x  x  

G  5. Emphasize wiregrass restoration as the primary vegetative 
cover 

X       X      

G  6. Perpetuate and enhance vegetative ground cover for wildlife x x  x    X      

A  7. Maintain those species associated with each natural community X  x     x      

A  8. Determine abundance/richness of keystone/ umbrella/indicator 
species 

x       x      

9.2.2.1 RCW Core Areas              
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Goal 1 

Goal 2 

Goal 3 

Ensure production and retention of future RCW nesting 
habitat 
Enhance ground cover production and floral diversity 
Provide habitat for mature pine and forested grassland 
wildlife  

             

9.2.2.1.1 RCW Core Area Pine Management              

G  1. Retain suitable replacement cavity trees x       x      

G  2. Thin to maintain stocking levels within treated stands   x     x      

G  3. Space trees to maintain cover between 40 and 60 percent   x     x      

G  4. Retain dead and dying cavity trees and relicts and snags x  x     x      

9.2.2.1.2 Core Area Hardwood Management              

G 1. Identify core areas within HMAs which require hardwood 
control  

x  x     x      

G  2. Conduct midstory hardwood control using growing season 
burns 

x  x     x      

G  3. Retain within-canopy hardwoods trees = or < 10 trees per acre   x     x      

G  4. Maximize compatibility of hardwood- and pine-dependent spp.   x     x      

9.2.2.2 RCW Forage Areas              

Goal 1 
Goal 2 
Goal 3 
Goal 4 
Goal 5 

Improve the quality of RCW foraging habitat 
Minimize fragmentation by managing RCW travel substrate 
Enhance ground cover production and floral diversity 
Maximize biodiversity and habitat values for priority wildlife 
Maximize the training value of forage areas 

             

9.2.2.2.1 Forage Area Pine Management              

G  1. Manage pine stands contiguous to cluster sites to meet RCW 
forage requirements 

x  x     x      

G  2. Conduct silvicultural treatments x  x     x      

G  3. Thin to maintain canopy cover below 50 %   x     x      

G  4. Retain 6-10 relict trees/acre x  x     x      

G  5. Identify areas through the HRWG-HMA prescription process x  x     x      

9.2.2.2.2 Forage Area Hardwood Management              

G 1. .Maintain forage stand hardwoods below 20 BA x  x     X      

G  2 Manage upland pine-dominated communities to a target 20% 
small scrub or oak/hickory patches 

X  x     x      

G  3. Maximize interspersion x  x     x      

A  4. Provide a diversity of age classes; fruit-bearing vine, shrub, and 
tree species; and habitat structure 

x  x     x      

A  5. Protect desired hardwoods patches and individual trees   x     x      

9.2.2.3 Other Areas               

Goal 1 
Goal 2 

Goal 3 

Goal 4 

Goal 5 

Evaluate long-term management for endangered species 
Enhance ground cover production and floral diversity of 
natural plant communities 
Restore natural plant communities 
Maximize habitat values for priority species with habitat 
limitations in RCW areas 
Maximize the training value of habitats 

             

9.2.2.3.1 Other Areas Pine Management              

G  1. Thin pine stands to create open canopy conditions   x     x      

G  2. Manage low density pine areas to increase stocking   x     x      

G  3. Manage NTA stands to convert slash plantations to longleaf 
pine 

 x x     x      
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G  4. Develop ecotones on the NTA  x x     x      

9.2.2.3.2 Other Area Hardwood Management              

G  1. Control hardwood midstory with growing season fire x x x     x      

G  2. Maintain hardwoods to maximize values for hardwood- and 
mixed habitat-dependent priority species 

  x     x      

A  3. Protect hardwoods within pine stands   x     x      

G  4. Use HMA prescriptions to manage key wildlife areas   x     x      

9.2.3 Rotation Age              

 Produce potential cavity trees greater than 100 years old              

G  1. Use rotation of 120 years (longleaf) and 100 years (other pine)   x     x      

G  2. Do not establish a rotation age in RCW core areas   x     X      

G  3. No rotation age for species conversion or SPB treatment stands   x     x      

9.2.4 Prescription Cycle              

 Use a prescription cycle of 10 years              

G   Provide priority for stands with stocking levels > 80 BA   x     x      

9.2.5 Silvicultural Prescriptions              

 Use the Working Group to determine HMA management 
needs 

             

G  1. Develop stand treatment prescriptions x  x x    x      

G  2. Mark trees consistent with conservation of the RCW   x     x      

9.2.6.1 Sawtimber and Pulpwood              

 Prepare timber sales to comply with regulations and INRMP 
goals 

             

G  1. Conduct timber sales   x     x      

G  2. Conduct salvage and sanitation sales   x     x      

9.2.6.2 Pine Straw              

 Harvest pine straw consistent with endangered plants and 
RCW 

             

G  1. Harvest pine straw   x     x      

G  2. Coordinate pine straw harvest areas with prescribed burning   x     x      

9.2.6.3 Firewood              

 Provide firewood to the Fort Bragg and civilian communities              

G   Sell firewood through minor forest product contracts x  x     x      

9.2.7 Reforestation              

 Re-establish forests appropriate with other management needs              

G  1. Plant longleaf pines on approximately 1,200 acres   x      x  x  x 

A  2. Plant areas indicated in the Forest Implementation Appendix 
9.2 

  x      x  x   

G  3. Determine areas to be reforested during 2003 and 2004   x         x x 

R  4. Update reforestation efforts as indicated in Appendix 9.2.7   x       x  x  

G  5. Prepare areas for natural regeneration   x     x      

9.2.8 Forest Tree Insects              

 Minimize forest insect outbreaks               
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A  1. Monitor insect spots   x     x      

A  2. Use the most current control recommendations   x     x      

R  3. Update forest insect activity reports   x      x x x x x 

9.2.9 Forest Tree Diseases              

 Minimize forest tree diseases              

G  1. Monitor forest tree disease during the HMA prescription 
process 

  x     x      

G  2. Take appropriate control action x  x     x      

9.2.10 Herbicide Application              

 Apply herbicides where prescribed fire is ineffective              

G  1. Evaluate growing season burns for hardwood control x  x x    x      

G  2. Chemically control hardwoods to target hardwood levels x  x     x      

A  3. Determine chemical control treatment areas for 2002-2004   x       x x x  

R  4. Update annually a summary of hardwood control   x      x x x x x 

9.2.11 Best Management Practices              

 Manage the forest applying North Carolina’s BMPs              

G   Incorporate BMPs into all forest product availabilities   x     x      

9.2.12 Training Support              

 Use forest management to support military training needs              

G  1. Consider special vegetative cover to support military training   x   x  x      

G  2. Coordinate forest management with Range Branch   x     x      

G  3. Conduct forest harvesting to minimize impacts on training   x     x      

G  4. Maintain clearings within longleaf pine areas   x     x      

9.3 Agricultural Outleases   x     x      

 Use outleasing to generate income and/or maintain open areas              

G   Review Overhills property for potential agricultural outleases x       x      

9.4.3.1 Endangered Species Habitat Projects              

Goal 1 Provide suitable cavities in all managed clusters              

G  1.Identify cavity-limited active clusters x       x      

G  2. Prepare cavity enhancement prescriptions for managed clusters x       x      

G  3. Prioritize cavity construction x       x      

Goal 2 Implement cavity enhancement inspection/maintenance 
program 

             

R  Inspect constructed cavities biannually until activated x       x      

9.4.3.2 Nesting/Roosting Structures              

 Provide nesting/roosting structures for target wildlife species              

G  1. Increase the number of wood duck boxes x   x   x x      

G  2. Inventory bluebird boxes x       x      

R  3. Construct additional squirrel houses    x    x      

A  4. Maintain great-crested flycatcher nest boxes x       x      

G  5. Evaluate other potential nesting/roosting structure 
enhancements 

x       x      
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G  6. Develop/implement a snag creation and management program x       x      

9.4.3.3 Wildlife Food              

 Maintain abundance and distribution of important wildlife 
food 

             

G  1. Produce native wildlife food plants using HMA prescriptions x   x    x      

R  2. Establish trials for the use of native plant species x       x      

9.4.3.4 Wildlife Openings              

 Provide supplemental feed, cover, and brood rearing wildlife 
habitat and enhance outdoor recreational opportunities 

             

A  1. Map existing wildlife openings x       x      

G  2. Repair or replace signs wildlife openings signs x       x      

G  3. Plant and maintain wildlife openings x       x      

G  4. Manage log decks to supplement wildlife openings x  x x    x      

G  5. Apply sludge to dove fields x       x      

G  6. Evaluate enhancement of grassland habitat in open areas x       x      

9.4.3.5 Wildlife Cover              

 Maximize military training land value and wildlife habitat 
values 

             

G  1. Implement forest-wide mapping and management strategies x       x      

G  2. Create/maintain woody debris, brush, and/or cover plantings    x    x      

G  3. Protect patches, cedar, woody debris, and other cover from fire x       x      

G  4. Inventory, monitor, and manage snags and natural cavities x       x      

9.4.4 Fish Habitat Management              

Goal 1 

Goal 2 

Ensure that anglers have a better than average chance to catch 
a better than average fish in a clean, safe environment 
Manage lakes according to their inherent ability to respond 

             

9.4.4.2 Fisheries Management Plans              

G  Develop and update management plans x      x x      

9.4.4.3 Lake Construction/Maintenance              

A  1. Maintain Holland, Keist, Boundary Line, and Simmons lakes x   x   x x      

R  2. Reshape bottoms on intensively managed channel catfish lakes x       x      

G  3. Maintain dam integrity, water control structures, lake access, 
boat ramps, and fishing trails 

x   x   x x      

G  4. Repair Lindsay dam/water control structure  x       X     

9.4.4.4 Water Chemistry Manipulation              

G  1. Apply dolomitic lime to managed bass/bluegill lakes x   x   x x      

G  2. Apply liquid fertilizer to bass/bluegill lakes x   x   x x      

9.4.4.5 Structural Diversity              

G   Add structural diversity with priorities in lake management plans x   x   x x      

9.4.4.6 Aquatic Weed Control              

G  1. Obtain permission from NCWRC to stock grass carp x      x x      

G  2. Use approved aquatic herbicides to supplement grass carp     x   x x      

9.4.4.7 Supplemental Feeding              
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G  Use fish feed in intensively managed channel catfish lakes  x   x   x x      

9.5 Fish and Wildlife Population Management              

 Maintain  wildlife populations at target levels              

9.5.1 Game Management              

 Manage game species to produce sustained harvestable 
surpluses 

             

9.5.1.1 White-tailed Deer              

G  1. Use State-imposed seasons for deer x       x      

G  2. Ensure 40% females in the deer harvest x   x    x      

G  3. Implement and monitor a Quality Deer Management system x   x    x      

9.5.1.3.1  Bobwhite Quail              

R  1.. Relocate quail to newly created or enhanced habitat areas x         x    

G  2. Coordinate development and monitoring of quail hunting 
systems 

x   x    x      

9.5.1.3.2 Mourning Dove              

G Evaluate gains if an additional dove field is added to Overhills x   x    x      

9.5.1.3.3 Waterfowl              

R  Establish and manage blinds for waterfowl hunting x   x    x      

9.5.1.3.5 Eastern Cottontail/Swamp Rabbit              

A Evaluate rotational hunting for rabbit hunting x       x      

9.5.1.4 Fish              

G  1. Regulate fish harvest to ensure sustainability x       x      

G  2. Regulate fish harvest to maintain optimum fish populations x       x      

G  3. Update fish population data x      x x      

9.5.1.4.1 Fish Harvest Management              

G  Designate fish harvest for each body of water x      x x      

9.5.1.4.2 Fish Population Control              

G  Use approved chemicals if need control of undesirable species x   x   x x      

9.5.1.4.3 Fish Stocking              

G  1. Stock channel catfish in intensively managed catfish lakes x   x   x x      

G  2. Stock grass carp as needed x   x   x x      

G  3. Stock new or renovated lakes x   x   x x      

9.5.2.1.1 Red-cockaded Woodpecker              

Goal 1 Manage 355 RCW  clusters as the mission compatible goal              

G  1. Manage 269 currently active clusters x       x      

G  2. Identify and manage 86 primary recruitment clusters x       x      

G  3. Manage an additional 81 supplemental recruitment clusters x       x      

A  4. Determine population goals for unoccupied clusters on 
Overhills 

x       x      

G  5. Select recruitment clusters with greatest reactivation potential x       X      

Goal 2 Investigate obtaining additional land to reduce training 
density 
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G   Support acquisition or use of additional land x       X      

Goal 3 Mark all RCW sites outside dudded impact areas              

G  1. Mark cavity/start trees and post warning signs x       X      

G  2. Maintain all protective marking x       X      

G  3. Mark RCW cavity trees on the Sandhills Game Lands x       X      

Goal 4 Develop a program for translocation of RCWs              

G  1. Investigate and define criteria for translocation of RCWs x       X      

G  2. Schedule clusters in the Green Belt for translocations x       X      

G  3. Support regional recovery translocation efforts x       X      

G  4. Ensure that personnel are professionally trained x       X      

Goal 5 Establish an active/inactive RCW cluster ratio of 80 percent              

G  1. Continue the annual cavity tree monitoring program x       x      

G  2. Implement management techniques tailored to individual 
cluster prescriptions 

x  x     X      

Goal 6 Maintain a breeding/active RCW cluster ratio of 80 percent              

G  1. Monitor at least 25 percent of active cluster sites annually X       x      

R  2. Determine a generalized preferred habitat template x       X      

G  3. Exchange population trend information x       x      

 Permits and Reports              

Goal 1 Maintain federal and state banding permits              

G  1. Renew the master station permit x       X      

G  2. Renew Endangered/Threatened Species Subpermittee Auth. x       X      

G  3. Obtain required permits for RCW translocation x       X      

G  4. Renew the State Endangered Species Permit x       X      

G  5. Annually renew the Nesting and Roosting Enhancement Permit x       X      

Goal 2 Submit required Reports              

 1.  Submit annual reports of capture/banding X       x      

 2.  Submit annual reports of nesting and habitat enhancement 
efforts, populations trends, and management progress 

X       X      

 3.  Report RCW mortality to appropriate state and federal agencies X       X      

 4.  Immediately notify USFS and FORSCOM of incidental take X       X      

9.5.2.1.2 Saint Francis’ Satyr              

Goal 1 Implement protective measures for the metapopulation              

G  1. Minimize land uses that negatively impact satyr habitat x       x      

G  2. Conduct routine patrols of known satyr locations x       x      

Goal 2 Develop conservation strategies to protect and manage the 
satyr 

             

G  1. Review, and revise if needed, the beaver management policy x       x      

R  2. Establish additional colonies in suitable habitat x       x      

G  3. Obtain federal and state permits x       x      

A  4. Determine optimal burn frequency and timing in habitat and 
support research on life history and population dynamics 

x       x      
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G 5.  Initiate a 3-year recovery project              

G 6.  Buffer known active colonies outside of impact areas              

9.5.2.2 Federally Endangered Plant Management              

Goal 1 

Goal 2 

Maintain populations of Michaux’s sumac, rough-leaved 
loosestrife, and American chaffseed 
Investigate Michaux’s sumac, rough-leaved loosestrife, and 
American chaffseed 

             

9.5.2.2.1 Michaux's sumac              

G  Determine stable population levels of Michaux’s sumac x       x      

9.5.2.2.2 Rough- leaved Loosestrife              

G  1. Determine stable population levels of rough-leaved loosestrife x       x      

G  2 Maintain open loosestrife habitats x       x      

G  3. Protect rough-leaved loosestrife sites from erosion and siltation x       x      

9.5.2.2.3 American Chaffseed              

G  1. Determine stable populations of American chaffseed x       x      

G  2. Maintain open chaffseed habitats x       x      

G  3. Protect American chaffseed sites from erosion and siltation x       x      

9.5.2.3 Federal Species of Concern              

G Consider Federal Species of Concern in all Army actions x       x      

9.5.2.4 State-protected Species              

G  Consider State-protected species in all Army actions x       x      

9.5.3.1 Predator Control              

R  Develop a strategy to evaluate effects of predation on wildlife x       x      

9.5.4 Other Priority Wildlife Species Management              

A  Determine wildlife management needs and measure management 
effectiveness and land use impacts for priority species 

x       x      

9.6.1 Wetlands Protection              

 Protect wetlands to ensure “no net loss”              

G  1. Continue the environmental clearance review process x       x      

G  2. Provide certified jurisdictional wetland delineations x       x      

G  3. Work directly with troop units to ensure compliance x     x  x      

9.6.2 Wetlands Management and Restoration              

 Manage wetlands to ensure "no net loss" per executive order 
11990 

             

R  1. Develop wetland management plans for individual wetlands x       x      

R  2. Restore about 10 acres of wetlands x         x    

G  3. Evaluate options for restoration of the 140-acre Overhills 
wetland 

x       x      

G  4. Incorporate BMPs into all forest product availabilities   x     x      

G  5. Investigate the development of a wetland mitigation bank. x       x      

9.8.1.2 Goals, Objectives, and Projects              
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Goal 1 
Goal 2 
Goal 3 
Goal 4 
Goal 5 
Goal 6 
Goal 7 

Protect soil integrity and enhance soil productivity 
Control erosion to State sedimentation standards 
Stabilize all road shoulders 
Stabilize firebreaks and identify/begin closure and 
reclamation 
Implement a comprehensive sedimentation control plan 
Reduce the cost for site repair and restoration 
Promote native plant communities and wildlife habitat 

             

A  1. Complete hydrologic and hydraulic studies of major watersheds x       x       

A  2. Inventory drop zones, large areas having inadequate vegetative 
cover, and denuded, firebreaks, and tank trails 

x     x  x      

A  3. Perform water quality studies on major watersheds x       x      

G  4. Prevent soil degradation that results in Notices of Violation x     x  x      

G  5. Move soil conservation focus from restoration to maintenance x     x  x      

R  6. Staff the erosion control hit team x       x      

G  7. Review and update soil conservation portions of this INRMP x       x      

G  8. Develop a formal Land Restoration Team      x    x    

G  9. Continue major projects on drop zones x       x      

A  10. Test native/high value wildlife plants in soil stabilization X     x  x      

9.8.1.3 Sludge Application              

 Reduce costs and provide for sludge disposal              

G   Use sludge for wildlife food fields and erosion control projects X       x      

9.8.2.3 Summary (LRAM)              

Goal 1 Achieve optimum, sustainable use of training lands by 
providing for land rehabilitation and maintenance. 

             

G  1. Repair and maintain drop zones      x  X      

G  2. Complete work on helipads      x  X      

R  3. Repair and stabilize soils at Pioneer Airfield      x  X      

G  4. Rehabilitate two LZ/PZ/FLSs per year to support rotary wing 
aircraft 

     x    x x x X 

A  5. Annually construct 3 2 of 12 low-water gravel crossing sites on 
Range 63 

     x    x x x X 

G  6. Annually survey 20 percent of training areas and prioritize 
restoration 

     x  X      

A  7. Annually rehabilitate 25-5010 artillery firing positions      X  x      

G  8. Restore two observation posts per year on a five-year rotation      x    x x x X 

R  9. Repair tank trails Not funded – require rpma funds      X     x   

G  10. Respond to damages after training events      x  X      

R  11. Annually contract two project designs for large LRAM 
projects  All projects done in house 

     x    x x x X 

G  12. Implement secondary LRAM priorities      X  x      

G  13. Prevent soil erosion near streams and natural waterways      X  x      

Goal 2 Implement a comprehensive sedimentation control plan              

G Implement the LRAM plan for soil and water conservation      X  x      

9.9 Cantonement Management              

Goal 1 
Goal 2 

Maintain an aesthetically pleasing cantonment area 
Promote urban wildlife habitat enhancement              

9.9.1 Grounds Maintenance Operations              
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G  Continue support to Grounds Maintenance   x     x      

9.9.2 Native Plants Landscaping              

G  1. Implement construction design guide using native plants x       x      

R  2. Design and construct a native landscape demonstration area x       x      

A  3. Support Presidential Memorandum on the use of native species x       x      

A  4. Review  golf course management for wildlife habitat options x       x      

9.9.3 No mow areas              

R   Identify potential areas for conversion to forest   x     x      

9.10.1 Postwide Pest Management              

 
Control pest animals 

             

9.10.1.1 Integrated Pest Management and Cantonment Pest Management              

Goal 1 Develop and maintain a pest management plan              

G   Annually review  and update the Fort Bragg IPMP  x       x x x x x 

Goal 2 Reduce pesticide use by 50% over a seven-year period              

G  1. Emphasize surveillance before chemical application x x x x    x      

G  2. Use more efficient equipment and techniques   x     x      

Goal 3 Have pesticide applicators certified within two years              

G  1. Provide required training and certification x x x      x x x x x 

G  2. Ensure contract personnel are State of North Carolina-certified x       x      

9.10.1.3 Nuisance Wildlife              

G  1. Provide BASH technical support and assistance x       x      

G  2. Take corrective action for exotic/detrimental wildlife species x       x      

G  3. Take action for incidents of nuisance wildlife x   x    x      

G  4. Take corrective action for nuisance insect species  x x     x      

9.10.1.4 Exotic and/or Invasive Plants              

G  Evaluate control activities for kudzu and other invasive plants x       x      

9.10.2 Environmental Considerations              

G  1. Follow precautions when pesticides are sprayed near wetlands x  x     x      

G 2. Be cautious when pest management could affect endangered 
species 

  x     x      

G  3. Coordinate with the USFWS for bird control activity x       x      

9.11 Forest Fire Management              

Goal 1 
Goal 2 
Goal 3 

Provide protection for lands from wildfires 
Use fire to manage natural resources 
Adhere to Forest Fire Management SOP 3420 

             

9.11.1.1 Wildfire Prevention              

G  Reduce man-caused fires to the lowest practical level  x x     x      

9.11.1.1.
1 

Publicity              

G  1.. Advise Range Control when severe forest fire weather is 
predicted 

 x x     x      

G  2. Request Range Control to suspend pyrotechnics  x x     x      

9.11.1.1.
2 

Let Burn Policy              
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G  Use let-burns to maximize beneficial ecosystem effects  x x     x      

9.11.1.1.
3 

Forest Fuel Load Reduction              

G Use prescribed burning to minimize size/intensity of wildfires x x x     x      

9.11.1.2 Woodland WildfireDetection System              

G  1.. Operate the fire tower at the Natural Resources BranchDivision  x x     x      

G  2. Use detection from aircraft and troop and ENRDNRD field 
personnel 

x x x x    x      

9.11.1.3 Wildfire Containment              

G  1. Prohibit fire plow use in endangered species sites  x x     x      

G  2 Request additional equipment and personnel  x x     x      

9.11.2 Prescribed Burning              

 Restore/maintain longleaf pine-wiregrass ecosystem using 
prescribed burns 

             

G  1. Use prescribed burning on a 3-year cycle x x x     x      

R G  2. Conduct pre-burn reconnaissance when resources permit, 
otherwise follow standand prescription for type of burn desired 

x x x     x      

R G  3. Develop written burn prescriptions for specific areas or follow 
standard parameters for type of burn 

x x x     x      

R G  4. Conduct post-burn reconnaissance evaluations x x x     x      

9.11.2.1 Growing SeasonRestoration Prescribed Burns              

A G 1. Prioritize growing season restoration burns during the growing-
season 

x x x     x      

A G  2. Use Conduct restoration burns x x x     x      

A   3. Use maintenance burns  x x     x      

A G  4. Schedule growing seasonSchedule restoration ecological burns x x x     x      

9.11.2.2 Dormant SeasonFuel-Reduction Prescribed Burns              

G  1. Use dormant season burns to maintain fuel loads  x x     x      

A G  2. Schedule dormant seasonSchedule fuel-reduction burns  x x     x      

9.11.2.3 Impact and Range Area Burns              

G  Burn specific ranges within impact areas  x x     x      

9.11.2.4 Silvicultural Burning              

G  Burn needles infected with brown spot needle blight  x x     x      

9.11.2.5 Site Preparation Burning              

G  Burn areas prepared for natural or artificial reforestation  x x     x      

9.11.2.6 Main Cantonment Burning               

 Use burning for cantonment area beautification or to eliminate 
fire hazards. 

             

A G   Burn smallConduct small burns areas throughout the cantonment 
area 

 x x     x      

9.11.2.7 Smoke Management              

 Minimize smoke impacts from prescribed burning activities 
and comply with North Carolina air quality standards. 

             

G   Coordinate for smoke management with the North Carolina 
Division of Forestry 

x x x     x      
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9.11.2.8 Preparation              

 Prepare areas scheduled for burns to keep fires within 
designated burning areas using the least earth-disturbing 
procedure feasible. 

             

G  1. Use most appropriate options for prescribed burning 
preparation 

x x x     x      

G  2. Inspect all RCW trees within scheduled burn strips x x x     x      

9.11.3 Woodland Access Trails (Firebreaks)              

 Provide and maintain access to Fort Bragg rangeland, using 
access trails as effective firebreaks 

             

G  1. Implement schedule of maintenance for woodland access trails  x      x      

G  2. Update annually list of completed fiscal year restoration 
projects 

 x       x x x x x 

9.11.4 Impact, Range, and Reservation Boundaries              

 Maintain impact, range, and reservation boundary roads to 
minimize erosion. 

             

G  1. Maintain portions of the reservation boundary annually   x      x x x x x 

A G  2. Construct a boundary road around the Overhills Tract  
(submitted work order) 

  x       x    

9.12 Natural and Special Management Area Conservation              

 Provide protection for areas of special ecological concern              

R  1. Use the HMA prescription process and NEPA x       x      

R  2. Reconsider designation of Overhills as a macrosite x        x     

R  3. Pursue registry of the eligible proposed Natural Areas x        x     

10.0 Research and Special Projects              

Goal 1 
Goal 2 

Provide research and other studies 
Provide project support for natural resources programs              

R  1. Use Student Conservation Association crew  x       x      

G  2. Use volunteers x       x      

G  3. Use military unit support  x      x      

G  4. Use U.S. Army Corps of Engineers laboratory support when 
needed 

x     x  x      

G  5. Use universities x       x      

10.1.2 Contractor Support              

G   Use contractors within limitations of Sikes Act x       x      

10.1.3 Other Sources of Assitance              

G Continue to look toward new partnerships x       x      

10.2 Habitat and Species-specific Research              

Goal 1 Use research to adjust management programs              

G  1. Determine demographic/genetic viability of RCW 
subpopulations 

             

R  2. Co-host workshop with the USFWS              

Goal 2 Improve the scientific basis for natural resources management              

G  1. Maintain partnerships and contractual agreements for research x      x x      

G  2. Maintain a mailing list of regional experts        x      

10.2.1 Habitat Research Projects              
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 Design research projects to provide habitat management 
options 

             

R  1. Initiate research of habitat associations and land-use impacts x       x      

R  2. Assess insect, seed, forage, and cover production potential x       x      

R  3. Determine availability and importance of snags and woody 
debris 

x       x      

R  4. Determine the availability and importance of litter x       x      

10.2.2 Species-specific Research              

 Provide options for plant/wildlife population management              

R  1. Assess the ability of birds to relocate and/or renest after 
burning 

x       x      

R  2. Determine the influence of nest predators on quail productivity x       x      

R  3. Assess effects of coyote immigration on native predator/prey x       x      

R  4. Assess effects of human disturbance on turkey and quail x       x      

G  5. Support research on Saint Francis’ satyr x      x       

G  6. Support research on Michaux’s sumac x      x   x    

G  7. Support research on rough-leaved loosestrife x      x  x     

G  8. Support American chaffseed research x      x   x    

10.3 Planned Research and Special Projects              

R   Host an annual research briefing day x        x x x x x 

11.0 Enforcement              

 Assure legal compliance of military and civilian activities              

G  1. Maintain an aggressive, high profile law enforcement program x       x      

G  2. Coordinate enforcement activities x       x      

G  3.  Use enforcement as an integral part of the overall natural 
resources program 

             

11.3 Enforcement Emphasis              

G  1. Emphasize scrapper enforcement        x      

G  2. Enforcement officers work with Range Branch        x      

G  3. Emphasize littering enforcement        x      

G  4. Evaluate establishing area for recreation use of off-road 
vehicles 

       x      

11.4 Training              

G   Provide mandated, high quality basic and refresher training        x      

12.0 Awareness              

Goal 1 
Goal 2 
Goal 3 
Goal 4 
Goal 5 
Goal 6 

Provide an understanding of the natural resources program 
Provide decisionmakers with information 
Provide information on recreational opportunities 
Develop an Endangered Species Education program 
Improve users’ understanding of impacts of their activities 
Emphasize the importance of fire 

             

12.1 Military Personnel Awareness              

G  1. Do a major revision of the Leader’s Handbook      x    x    

G  2. Update the endangered species video      x   x     

G  3. Continue to use ITAM personnel at Range Branch x x    x  x      

G  4. Review the Environmental Coordinator Course  x           x 
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12.2.1 Special Events              

G  1. Look for opportunities to host or sponsor conferences x x x   x  x      

G  2. Participate in events x x x   x  x      

G  3. Expand and improve the Honor Grove  x x      x x x x x 

G  4. Participate in local events with natural resources significance  x x     x      

12.2.2 Hunting and Fishing Awareness              

G 1. Facilitate hunter education and hunter involvement x       x      

G  2. Assist hunters and anglers x   x    x      

12.2.3 Watchable Wildlife and Interpretative Trails              

G  1. Provide advice and support to Fort Bragg schools x  x     x      

R  2. Include elevated boardwalk at the proposed marsh in Overhills x       x      

R  3. Request funds to construct a permanent interpretative display x       X      

12.2.4 Youth Groups              

G  1. Mentor and supervise scouts and other youth group projects X       X      

G  2. Provide lectures and slide presentations X  x     X      

G  3. Participate in the “shadowing” career development program   x      x x x x x 

12.2.5 Fire Publicity              

G  Publish articles before each year’s prescribed burning  x       x x x x x 

12.2.6 Endangered Species Programs              

G  1. Assist with required briefings, ensuring endangered species 
issues are presented to military personnel 

x       X      

G  2. Continue support of educational programs geared towards 
military leader and the civilian community 

X     x  x      

R  3. Construct an interpretive display area x       X      

G  4. Provide RCW brochures to military personnel/other groups X       x      

G  5. Produce an endangered species educational video      X   X     

13.0 Outdoor Recreation      x   X     

Goal 1 
Goal 2 

Goal 3 
Goal 4 

Provide opportunities for hunting/fishing/outdoor recreation 
Manage outdoor recreation consistent with the military 
mission 
Encourage the development of facilities 
Integrate recreation with endangered species management 

             

G  1. Keep recreation activities from identified RCW nest trees  X       x      

G  2. Locate recreation areas from endangered plant sites X       x      

13.2 Public Access              

G  Continue Fort Bragg’s policies toward public access  x      x      

13.4.2.1 Hunting and Fishing Regulation              

G  Update Regulation 420-11 x       x      

13.4.2.2 Fort Bragg Permits              

G  1. Continue to evaluate and perhaps adjust permit fees x       x      

G  2. Update computers to improve permit sales and hunter checkout x       x      

13.4.2.3 State License Sales              
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G  Evaluate selling State licenses x       x      

13.4.2.4 Check Out and Clearing Procedures              

G  Evaluate computers to improve service to hunters and anglers x       x      

13.4.2.5 Hunting and Fishing Maps              

G  Use the GIS to provide an improved map for hunters and  anglers x       x      

13.4.2.6 Safety Considerations              

G  Provide the Fort Bragg safety class x      x x      

13.4.3 Organized Hunts and Fishing Tournaments              

G  1. Manage an organized dove hunt       x  x x x x x 

G  2. Support Rod and Gun Club-sponsored fishing tournaments  X      x      

G  3. Evaluate a specific area to release birds to train hunting dogs x       x      

13.5.1 Riding Stables              

   Evaluate proposals for a new location for the Riding Stable x      x x      

13.5.3 Camping and Picnicking              

G  Enlarge the campground in the Northeastern Area x      x x      

13.5.7 Other Recreational Activities              

  Consider a water park and Ropes and Initiatives Course at Smith 
Lake 

 x        X    

13.6 Recreation and Ecosystem Management              

 Manage outdoor recreation and maintain ecosystem integrity              

R   Monitor activities for impacts on ecosystem integrity x       x      

14.0 Cultural Resources Protection              

 Implement INRMP consistent with cultural resources 
protection  

             

14.1.1.1 Archaeological Resources              

 1. Survey 6,000-8,000 acres annually               

 2.  Evaluate 40 sites annually until eligibility is determined              

14.1.2 Planning              

 Develop an ICRMP by FY00 and incorporate Natural Resources 
considerations  

             

14.2 Natural Resources Management Implications              

G  1. Avoid or mitigate adverse effects to cultural resources   x     x      

G  2. Take protective measures upon discovery of sites x x x   x  x      

15.0 NEPA Implementation              

Goal 1 
Goal 2 

Use NEPA to identify impacts to natural resources 
Comply with the spirit and letter of NEPA              

15.1.3 Mitigation              

G  Classify mitigation as a “must fund” for budgetary purposes x       X      

15.3 NEPA and this INRMP              

G  1. Document effects of implementing this INRMP through an EA x       X      

G  2. Reference this INRMP when describing affected environments x x x   x  X      

17.2.2 Personnel Assistance              
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R 1.  Consider using IPA agreements as a source of personnel 
assistance 

             

G 2.  Continue to use ORISE as an important option for project 
support 

             

G 3. Use State and federal agencies to assist with implementation of 
various aspects of this INRMP 

             

* Section title follows section number; bold indicates goal(s); objectives are numbers consecutively beginning at each section. 
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MAP 6.7.8: Wetlands on Fort Bragg 
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MAP 7.2.3: Habitat Management Areas and Prescription 
Schedules 
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MAP 8.2.1: Land Condition Trend Analysis Plots 
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MAP 9.2.6.2: Areas Available for Pine Straw Harvest 
 

 
 
A pine straw harvest map for each fiscal year will be developed following completion of each year’s 
prescribed burning activities. Areas considered for pine straw sales are those areas which were burned or 
areas deleted from burning due to not needing a burn during the current burn cycle. 
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MAP 9.2.7: Scheduled Reforestation on Fort Bragg 
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MAP 9.2.10: Areas Scheduled for Velpar® Treatment 
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 MAPS 9.11.2: Scheduled Prescribed Burning 
 
 
Specific burn maps for each fiscal year will be prepared during the first quarter of each year and added to 
this appendix. 
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MAP 9.11.3: Land Restoration Schedule 
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	HMA
	
	Definitions for Listing and Ranking


	TOTAL 252.27 Acres
	OCT
	Forest Fire Management
	ANNUAL HARVEST AND YEARLY RECEIPTS

	Basic Labor                                 $242,033.06
	GPS Pathfinders                             $ 20,010.90
	Basic Labor                                 $268,374.70

